SOIL SURVEY OF 


Napa County, California 


United States Department of Agriculture 
Soil Conservation Service 

In cooperation with 

University of California 

Agricultural Experiment Station 


This is a publication of the National Cooperative Soil Survey, a joint effort of the United States De- 
partment of Agriculture and agencies of the States usually the Agricultural Experiment Stations. In 
some surveys, other Federal and local agencies also contribute. The Soil Conservation Service has leader- 
ship for the Federal part of the National Cooperative Soil Survey. In line with Department of Agricul- 
ture policies, benefits of this program are available to all who need the information, regardless of race, 
color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1965-73. Soil names and descriptions 
were approved in 1974. Unless otherwise indicated, statements in the publication refer to conditions in the 
county in 1974. This survey was made cooperatively by the Soil Conservation Service and the University 
of California Agricultural Experiment Station. It is part of the technical assistance furnished to the Napa 


County Resource Conservation District. 


Soil maps in this survey may be copied without permission, but any enlargement of these maps could 
cause misunderstanding of the detail of mapping and result in erroneous interpretations. Enlarged maps 
do not show small areas of contrasting soils that could have been shown at a larger mapping scale. 


HOW TO USE THIS SOIL SURVEY 


eae SOIL SURVEY of Napa County, 
California, contains information that can 
be applied in managing farms and woodlands; 
in selecting sites for roads, ponds, buildings or 
other structures; and in appraising the value 
of tracts of land for agriculture, industry, or 
recreation. 


Locating Soils 


All the soils of Napa County are shown on 
the detailed map at the back of this survey. 
This map consists of many sheets that are made 
from aerial photographs. Each sheet is num- 
bered to correspond with numbers shown on 
the Index to Map Sheets. ; 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbol. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside 
the area if there is enough room; otherwise, 
it is outside and a pointer shows where the 
symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used 
to find information in the survey. This guide 
lists all of the soils of the county in alphabetic 
order by map symbol. It shows the page where 
each kind of soil is described and also the page 
of the capability unit and range site in which 
the soil has been placed. ; 

Individual colored maps showing the rela- 
tive suitability or limitations of soils for many 
specific purposes can be developed by using 
the soil map and information in the text. In- 
terpretations not included in the text can be 
developed by grouping the soils according to 


their suitability or limitations for a particular 
use. Translucent material can be used as an 
overlay over the soil map and colored to show 
soils that have the same limitation or suit- 
ability. For example, soils that have a slight 
limitation for a given use can be colored green, 
those with a moderate limitation can be colored 
yellow, and those with a severe limitation can 
be colored red. ‘ 

Farmers and those who work with farmers 
can learn about use and management of the 
soils from the soil descriptions and from the 
discussions of the interpretative groupings. 

Foresters and others can refer to the section 
“Woodland,” where the soils of the county are 
grouped according to their suitability for trees. 

Game managers, sportsmen, and others con- 
cerned with wildlife will find information about 
soils and wildlife in the section “Wildlife.” 

Engineers and builders will find under 
“Engineering” tables that give engineering 
descriptions of the soils in the county and that 
name soil features that affect engineering 
practices and structures. 

Scientists and others can read about how the 
soils were formed and how they are classified 
in the section “Formation, morphology and 
classification of the soils.” 

Students, teachers and others will find in- 
formation about soils and their management 
in various parts of the text, depending on their 
particular interests. 

Newcomers in Napa County may be espe- 
cially interested in the section “General soil 
map for broad land use planning,” where broad 
patterns of soils are described. They may also 
be interested in the section ‘General nature 
of the county.” 
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Summary of Tables 


Acreage and proportionate extent of the soils (Table 1) ~--___-____----- 


Acres. Percent. 

Building site development (Table 7) _._.____- 
Shallow excavations. Dwellings without basements. Dwellings with 
basements. Small commercial buidings. Local roads and streets. 

Classification of the soils (Table 14) 
Soil name. Family or higher taxonomic class. 

Construction materials (Table 8) 
Roadfill. Sand. Gravel. Topsoil. 


Engineering properties and classifications (Table 10) _.___._____-_------ 


Depth. USDA texture. Classification—Unified, AASHTO. Frag- 
ments >8 inches. Percentage passing sieve number—4, 10, 40, 200. 
Liquid limit. Plasticity index. 


Engineering test data (Table 18) ~-_--_---------_------------------ 


Soil name and location. Report No. Depth. Horizon. Moisture den- 
sity—Maximum dry density, Optimum moisture content. Mechanical 
er ha Liguid limit. Plasticity index. Classification—AASHTO, 
Unified. 


Monthly and annual evaporation (Table 17) ~-.-----.---------------- 


Physical and chemical properties of soils (Table 11) — 


Depth. Permeability. Available water capacity. Soil reaction. Salin- 
ity. Shrink-swell potential. Risk of corrosion—Uncoated steel, 
Concrete. Erosion factors—K, T. 
Probability of receiving less than indicated annual precipitation (Table 
16 


Recreational development (Table 5) ~--.------------~--~------------- 


Camp areas. Picnic areas. Playgrounds. Paths and trails. 


Sanitary facilities (Table 6) _-_.__-~--------------------~--------- 


Septic tanks absorption fields. “Sewage lagoons. Trench sanitary 
landfill, Area sanitary landfill. Daily cover for landfill. 


Soil and water features (Table 12) ______.__-__-_-------------------- 


Hydrologic group. Flooding—Frequency, Duration, Months. High 
water table—Depth, Kind, Months. Bedrock—Depth, Hardness. 


Temperature and precipitation data (Table 15) -.-__---_-------------- 


Month. Temperature—Highest, Average maximum, Average, Aver- 
age minimum, Lowest. Average precipitation. 

Water management (Table 9) 
Pond reservoir areas. Embankments, dikes, and levees. Drainage. 
Irrigation. Terraces and diversions. Grassed waterways. 


Wildlife habitat potentials (Table 4) -_._-_----_-------------------- 


Potential for habitat elements—Grain and seed crops, Grasses and 
legumes, Wild herbaceous plants, Hardwood trees, Coniferous 
plants, Shrubs, Wetland plants, Shallow water areas. Potential as 
habitat for—Openland wildlife, Woodland wildlife, Wetland wild- 
life, Rangeland wildlife. 


Woodland management and productivity (Table 3) ~------_--------~--- 


Ordination symbol. Management concerns—Equipment limitation, 
Seedling mortality, Windthrow hazard, Plant competition. Potential 
productivity—Important trees, Site index. Trees to plant. 


Yields per acre of crops and pasture (Table 2) -__--~---------------- 


Wine grapes. Pears. Prunes. Walnuts. Pasture. Barley. 
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SOIL SURVEY OF NAPA COUNTY, CALIFORNIA 


By G. Lambert and J. Kashiwagi, Soil Conservation Service 


Fieldwork by G. Lambert, J. Kashiwagi, B. Hansen, P. Gale, and A. Endo, Soil Conservation Service 


United States Department of Agriculture, Soil Conservation Service, in cooperation with University of California Agricultural 
Experiment Station 


N APA COUNTY is in the north-coast part of Cali- 
fornia (see facing page). It is part of the California 
Coast Range. The area of the county is approximately 
485,120 acres, or 758 square miles. Elevation ranges 
from nearly sea level to 4,000 feet. 

Napa, the largest city in the county and the county 
seat, is in the southern part of the county. Other im- 
portant communities are Yountville, St. Helena, and 
Calistoga. State Highway 29, a north-south highway, 
extends the length of the county. 

Napa Valley dissects the county in a northwesterly 
direction from the San Pablo Bay to Calistoga. The 
valley varies in width from 1 mile near Calistago to 
5 miles near the San Pablo Bay. The soils of Napa 
Valley and other inland valleys in Napa County are 
nearly level and are intensively cultivated. The rest of 
the county is rolling to steep uplands that are used for 
range, wildlife habitat, and recreation. 


How this survey was made 


Soil scientists made this survey to learn what kinds 
of soil are in Napa County, where they are located, 
and how they can be used. The soil scientists went into 
the county knowing they likely would find many soils 
they had already seen and perhaps some they had not. 
They observed the steepness, length, and shape of 
slopes, the size and speed of streams, the kinds of 
native plants or crops, the kinds of rock, and many 
facts about the soils. They dug many holes to expose 
soil profiles. A profile is the sequence of natural layers, 
or horizons, in soil; it extends from the surface down 
into the parent material that has not been changed 
much by leaching or by the action of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles 
with those in counties nearby and in places more dis- 
tant. They classified and named the soils according to 
nationwide, uniform procedures. The soil series and the 
sotl phase are the categories of soil classification most 
used in a local survey. 

Soils that have a profile almost alike make up a 
soil series. Except for different texture in the surface 
layer, all the soils of one series have major horizons 
that are similiar in thickness, arrangement, and other 
important characteristics. Each soil series is named for 


a town or other geographic feature near the place 
where a soil of that series was first observed and 
mapped. Bale and Reyes, for example, are the names 
of two soil series. All the soils in the United States 
having the same series name are essentially alike in 
those characteristics that affect their behavior in the 
undisturbed landscape. 

Soils of one series can differ in texture of the sur- 
face layer and in slope, stoniness, or some other char- 
acteristic that affects use of the soils by man. On the 
basis of such difference, a soil series is divided into 
phases. The name of a soil phase indicates a feature 
that affects management. For example, Clear Lake 
clay, overwashed, is one of several phases within the 
Clear Lake series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show woodlands, buildings, 
field borders, trees, and other details that help in draw- 
ing boundaries accurately. The soil map in the back 
of this publication was prepared from the aerial 
photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a map- 
ping unit is nearly equivalent to a soil phase. It is 
not exactly equivalent, because it is not practical to 
show on such a map all the smail, scattered bits of 
soil of some other kind that have been seen within an 
area that is dominantly of a recognized soil phase. 

Some mapping units are made up of soils of different 
series or of different phases within one series. Three 
such kind of mapping units—soil complexes and soil 
associations—are shown on the soil map of Napa 
County. 

A soil complex consists of areas of two or more 
soils, so intermingled or so small in size that they 
cannot be shown separately on the soil map. Each 
area of a complex contains some of each of the two or 
more dominant soils, and the pattern and relative 
proportions are about the same in all areas. The name 
of a soil complex consists of the names of the dominant 
soils, joined by a hyphen. 

A soil association is made up of adjacent soils that 
occur as areas large enough to be shown individually 
on the soi] map but are shown as one unit because the 
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time and effort of delineating them separately cannot 
be justified. There is a considerable degree of uniform- 
ity in pattern and relative extent of the dominant 
soils, but the soils may differ greatly one from another. 
The name of an association consists of the names of 
the dominant soils, joined by a hyphen. Maymen- 
Millsholm-Lodo association, 30 to 75 percent slopes, 
is an example. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, or so severely 
eroded that it cannot be classified by soil series. These 
places are shown on the soil map and are described 
in the survey, but they are called miscellaneous areas 
and are given descriptive names, such as “Rock out- 
crop,” which is a land type in Napa County. 

While a soil survey is in progress, samples of soils 
are taken, as needed, for laboratory measurements 
and for engineering tests. Laboratory data from the 
kinds of soil in other places are assembled. Data on 
yields of crops under defined practices are assembled 
from farm records and from field or plot experiments 
on the same kinds of soil. Yields under defined manage- 
ment are estimated for all the soils. 

But only part of the soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been as- 
sembled. The mass of detailed information then needs 
to be organized in such a way as to be readily useful 
to different groups of users, among them farmers, 
managers of woodland and rangeland, and engineers. 

On the basis of yield and practice tables and other 
data, the soil scientists set up trial groups. They test 
these groups by further study and by consultation with 
farmers, agronomists, engineers, and others, then 
adjust the groups according to the results of their 
studies and consultation. Thus, the groups that are 
finally evolved reflect up-to-date knowledge of the 
soils and their behavior under present methods of 
use and management. 


General soil map for broad land use 
planning 


The general soil map at the back of this publication 
shows, in color, the soil associations described in this 
survey. Each soil association is a unique natural land- 
scape unit that has a distinct pattern of soils and of 
relief and drainage features. An association typically 
consists of one or more soils of major extent and some 
soils of minor extent. It is named for the major soils. 
The kinds of soil in one association can occur in other 
soil associations, but in a different pattern. 

The map provides a broad perspective of the soils 
and landscapes in the survey area. It provides a basis 
for comparing the potential of large areas for general 
kinds of land use. Areas that are generally suitable 
for certain kinds of farming or other land uses can be 
identified on the map. Likewise, areas of soils having 
properties that are distinctly unfavorable for certain 
land uses can be located. 

Because of its small scale, the map does not show 
the kind of soil at a specific site. Thus, it is not suitable 
for planning the management of a farm or field or for 


selecting a site for a road or building or other struc- 
ture; the kinds of soils in any one soil association 
ordinarily differ from place to place in slope, depth, 
stoniness, drainage, or other characteristics that affect 
their management. 

The 11 soil associations in Napa County are de- 
scribed on the following pages. The associations have 
been grouped into two general kinds of landscape. 
Four associations are on alluvial fans, flood plains, 
valleys, and terraces; seven are on uplands. 

The terms for texture used in the title of the associa- 
tion apply to the surface layer. For example, in the 
title for association 1, the words “loams, silt loams, and 
clay loams” refer to texture of the surface layer. 


Well drained to poorly drained, nearly level to 
moderately steep soils on alluvial fans, on flood 
plains, in basins, on tidal flats, and on terraces 


These soils are well drained to poorly drained loams 
to clays that formed in alluvium from sedimentary and 
igneous rocks. Elevation ranges from slightly below sea 
level to 500 feet. Average annual precipition is 20 to 
40 inches, and average annual air temperature is about 
58° to 62° F. The frost-free season is 220 to 300 days. 

The four soil units in this group make up about 16 
percent of Napa County. These soils are used exten- 
sively for vineyards and orchards and for irrigated 
pasture in small areas where water is available. 


1. Bale-Cole-Yolo 


Nearly level to gently sloping, well drained and some- 
what poorly drained loams, silt loams, and clay loams 
on flood plains, alluvial fans, and terraces 


This unit is mainly in Napa Valley on flood plains 
and alluvial fans along the Napa River, Dry Creek, 
Conn Creek, and Napa Creek. Smaller areas are on 
the flats around Carneros south of State Highway 12. 
Slope is 0 to 5 percent. Elevation ranges from 100 
to 500 feet. The soils formed in deep deposits of al- 
luvium derived mainly from basic igneous and rhyolitic 
bedrock. The plant cover consists of annual grasses, 
forbs, willows, blackberry, and scattered oak. Average 
rainfall is 25 to 40 inches, and average annual air 
temperature is 58° to 62° F. The frost-free season is 
220 to 270 days. 

This unit makes up about 6 percent of the county. 
It is about 45 percent Bale soils, 25 percent Cole soils, 
and 15 percent Yolo soils. The remaining 15 percent is 
mainly Clear Lake, Coombs, Cortina, and Pleasanton 
soils and frequently flooded Riverwash. 

Bale soils are somewhat poorly drained. The surface 
layer is dark gray loam or clay loam. The subsoil is 
brown loam or clay loam. Below the subsoil are strati- 
fied layers of gray loam and pale brown gravelly sandy 
loam and sandy loam. In places a seasonal water table 
is at a depth of 3 to 5 feet. 

Cole soils are somewhat poorly drained. The sur- 
face layer is grayish brown silt loam. The subsoil is 
dark gray silty clay loam. The substratum is grayish 
brown clay loam and clay. In places a seasonal water 
table is at a depth of 8 to 5 feet, 


Yolo soils are well drained. The surface layer is 
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dark grayish brown loam and silt loam. The underlying 
material is dark grayish brdwn‘and brown silt loam. 

These soils are among the most productive in the 
county. They are used for many kinds of wine grape 
vineyards and orchards. Some areas, particularly those 
adjacent to the major waterways, are subject to 
occasional flooding. 


2. Tehama 


Nearly level to gently sloping, well drained silt loams 
on flood plains and alluvial fans 


This unit is mainly in Pope Valley and on flats 
bordering the east side ot Lake Berryessa. Slope is 
0 to 5 percent. Elevation ranges from 200 to 500 feet. 
The soils formed in deep alluvium derived from sedi- 
mentary rock. The plant cover consists of annual 
grasses, forbs, and scattered oak. Average annual pre- 
cipitation is 25 to 35 inches, and average annual air 
temperature is 59° to 62°F. The frost-free season 
is 250 to 260 days. 

This unit mekes up about 3 percent of the county. 
It is about 80 percent Tehama soils. The remaining 
20 percent is Cole, Pleasanton, Maxwell, and Contra 
Costa soils. 

Tehama soils are well drained. The surface layer is 
pale brown silt loam. The subsoil extends to a depth 
of 60 inches or more. It is brown and dark grayish 
brown silty clay loam. : 

These soils are used mainly for pasture, some vine- 
yards, and irrigated pasture. 


3. Reyes-Clear Lake 


Nearly level, poorly drained silty clay loams and clays 
on tidal flats, in basins, and on basin rims 


This unit is in the extreme southwestern part of 
Napa County. Slope is generally 0 to 2 percent. In 
small areas along basin rims near Napa Junction west 
of State Highway 29, slope is 2 to 5 percent. Elevation 
ranges from slightly below sea level to 250 feet. The 
soils formed in alluvium from sedimentary and basic 
igneous rocks. The plant cover consists of tule, salt- 
grass, annual grasses, forbs, and scattered oak. 
Average annual precipitation is 20 to 30 inches, and 
average annual air temperature is 59° to 62° F. The 
frost-free season is 220 to 300 days. 

This unit makes up 4 percent of the county, It is 
about 60 percent Reyes soils and 80 percent Clear Lake 
soils. The remaining 10 percent is mostly Egbert, 
Haire, and Cole soils. : 

In Reyes soils, the surface layer is light brownish 
gray and gray silty clay loam. The subsoil is pinkish 
gray mucky silty clay loam. The substratum is light 
gray silty clay loam. In places it is stratified muck and 
peat below a depth of 50 to 60 inches. 

In Clear Lake soils, the surface layer is very dark 
gray clay. The underlying material is light olive brown 
calcareous clay. In some small areas in Napa Valley, 
these soils are free of lime. 

These soils are used for salt basins, oat hay, small 
grain, annual pasture, and limited wine grape 
vineyards. 


4, Haire-Coombs 
Nearly level to moderately steep, moderately well 


drained and well drained gravelly loams, loams, and 
clay loams on terraces 


This unit is on old terraces mainly near El] Centro- 
Salvader Avenue, Green Island Road, Big Ranch Road, 
Monticello Road, and Napa County Airport. Slope is 
0 to 30 percent. Elevation ranges from 20 to 500 feet. 
The soils formed in alluvium from sedimentary and 


Ygneous rocks. The plant cover consists of annual 


grasses, forbs, and a few scattered oaks. Average an- 
nual precipitation is 24 to 30 inches, and average an- 
nual air temperature is 58° to 62° F. The frost-free 
season is 220 to 260 days. 

This unit makes up about 3 percent of the county. 
It is about 65 percent Haire soils and 20 percent 
Coombs soils. The remaining 15 percent is mainly 
Clear Lake, Cole, Reyes, Tehama, Pleasanton, and 
Yolo soils. 

Haire soils are moderately well drained. The sur- 
face layer is brown and grayish brown loam or clay 
loam. The subsoil extends to a depth of 60 inches or 
Hoke It is pale brown and pale yellow clay and sandy 
clay. 

Coombs soils are well drained. The surface layer 
is brown and pale brown gravelly loam and clay loam. 
The subsoil is brown, light brown, and pink clay loam. 
The substratum is very gravelly loamy fine sand. 


These soils are used mostly for pasture. Some areas 
are in varietal vineyards and Christmas trees, and a 
few small areas are in irrigated pasture. 


Excessively drained to well drained, gently 
sloping to very steep soils on uplands 


These soils are excessively drained gravelly loams 
to clay loams. Elevation ranges from 200 to 4,300 feet. 
Average annual precipitation to 20 to 60 inches, and 
average annual air temperature is 50° to 64° F. The 
frost-free season is 200 to 260 days. 

The seven soil units in this group make up about 84 
percent of Napa County. They are scattered throughout 
the county. The more gently sloping soils are used for 
limited vineyards and for orchards. The steeper soils 
are used for dryland hay and grain or for range. The 
vce soils are used for watershed and wildlife 

abitat. 


5. Bressa-Dibble-Sobrante 


Moderately sloping to very steep, well drained loams, 
silt loams, and silty clay loams on uplands 


This unit is east, north, and northwest of Lake 
Berryessa. It also is near Wooden Valley and south of 
Browns Valley. Slope is 5 to 75 percent. Elevation 
ranges from 200 to 2,000 feet. The soils formed in 
material weathered from sandstone and shale. The 
plant cover consists of annual grasses, forbs, and 
scattered oak. Average annual precipitation is 25 to 
85 inches, and average annual air temperature is 
59° to 64° F. The frost-free season is 220 to 260 days. 

This unit makes up 29 percent of the county. It is 
about 60 percent Bressa soils, 15 percent Dibble soils, 
and 15 percent Sobrante soils. The remaining 10 per- 
cent is Contra Costa, Lodo, Los Gatos, and Millsholm 
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soils, The Bressa and Dibble soils are so intermingled 
that they are mapped as complexes. 

In Bressa soils, the surface layer is pale brown silt 
loam. The subsoil is light yellowish brown and yellow- 
ish brown silty clay loam. Fractured sandstone or 
shale is at a depth of 30 to 40 inches. 

In Dibble soils, the surface layer is pale brown and 
brown silty clay loam. The subsoil is brown silty clay 
and yellowish brown clay. Shattered sandstone or shale 
is at a depth of 20 to 40 inches. 

In Sobrante soils, the surface layer is brown loam. 
The subsoil is reddish yellow, light brown, and pink 
clay loam. Massive sandstone is at a depth of 25 to 
40 inches. 

These soils are used mostly for range. Small areas 
of the more gently sloping soils are used for varietal 
vineyards and orchards. 


6. Henneke-Montara 


Moderately sloping to very steep, excessively drained 
and well drained gravelly loams and clay loams on 
uplands 


This unit is near Butts Canyon south of Snell Valley, 
around Cedar Valley and Adams Ridge west of the 
Knoxville-Berryessa Road, and in Soda Valley. Slope is 
5 to 75 percent. Elevation ranges from 500 to 4,000 
feet. The soils formed in material weathered from 
serpentine. The plant cover consists of digger pine, 
scrub oak, manzanita, muskbush, toyon, and a few 
annual grasses. Average annual precipitation is 20 
to 45 inches, and average annual air temperature is 
59° to 62° F. The frost-free season is 220 to 260 days. 

This unit makes up about 18 percent of the county. 
It is about 75 percent Henneke soils and 10 percent 
Montara soils. The remaining 15 percent is Bressa, 
Dibble, Guenoe, Lodo, Los Gatos, and Maymen soils. 

Henneke soils are excessively drained. The surface 
layer is reddish brown gravelly loam. The subsoil is 
reddish brown very gravelly clay loam. Weathered and 
fractured greenish blue serpentine is at a depth of 
10 to 20 inches. 

Montara soils are well drained. The surface layer is 
grayish brown and dark grayish brown clay loam. 
Serpentine is at a depth of 10 to 15 inches, 

These soils are used for watershed, wildlife habitat, 
and recreation. Where adjoining soils are grazed, 
these soils are used for limited grazing. 


7. Maymen-Lodo-Felton 


Steep to very steep, somewhat excessively drained and 
well drained gravelly loams and loams on uplands 


This unit is in the Dry Creek-Oakville Grade area, 
near Zim-Zim Creek west of the Knoxville-Berryessa 
Road, and in the area due west of Spanish Flat around 
Lake Berryessa. Slope is 30 to 75 percent. Elevation 
ranges from 300 to 2,500 feet. The soils formed in 
material weathered from sandstone and shale. The 
plant cover consists of chapparal, chamise, manzanita, 
scrub oak and Douglas-fir, ponderosa pine, fern, bay, 
and annual grasses. Average annual precipitation is 
25 to 40 inches, and average annual temperature is 
54° to 62° F. The frost-free season is 220 to 260 days. 


This unit makes up 10 percent of the county. It 


is about 40 percent Maymen soils, 15 percent Lodo 
soils, and 15 percent Felton soils. The remaining 30 
percent is Millsholm soils and some areas of Forward, 
Kidd, and Sobrante soils. 

Maymen soils are somewhat excessively drained. The 
surface layer is pale brown gravelly loam. The subsoil 
is light yellowish brown gravelly loam. Fractured sand- 
stone and shale are at a depth of 10 to 16 inches. 

Lodo soils are somewhat excessively drained. The 
surface layer is brown loam. The subsoil is brown 
heavy loam. Fractured sandstone and shale are at a 
depth of 6 to 20 inches. 

Felton soils are well drained. The surface layer is 
dark grayish brown gravelly loam. The subsoil is dark 
brown and brown clay loam in the upper part and red- 
dish yellow clay loam in the lower part. Weathered 
sandstone and shale are at a depth of 30 to 40 inches. 

These soils are used for timber, wildlife habitat, rec- 
reation, and watershed. Some small grassy areas are 
used for cattle browse on a very limited basis. 


8. Rock outcrop-Kidd-Hambright 


Rock outcrop and gently sloping to very steep, well 
drained very stony loams and loams on uplands 


This unit is around Blue Ridge bordering Yolo 
County, in the Oat Hill-Palisade Ridge area in the 
northwestern part of the county, and in the Soda 
Canyon-Atlas Peak area. Slope is 2 to 75 percent. 
Elevation ranges from 400 to 4,800 feet. The soils 
formed in material weathered from rhyolite and basic 
igneous rocks. The plant cover consists of small shrubs, 
lichens, scattered brush, and patches of annual grasses 
and forbs. Average annual precipitation is 20 to 60 
inches, and average annual temperature is 50° to 62° 
F. The frost-free season is 200 to 260 days. 

This unit makes up 9 percent of the county. It is 
about 60 percent Rock outcrop, 15 percent Kidd soils, 
and 15 percent Hambright soils. The remaining 10 
percent is Lodo, Maymen, and Millsholm soils. 

Rock outcrop consists of basic igneous boulders, mas- 
sive rhyolitic escarpments, stones, or outcrop areas of 
1 to 5 acres. Intermingled are small areas of soils that 
are generally less than 6 inches deep over sedimentary 
or igneous bedrock. 

In the Kidd soils, the surface layer is grayish brown 
loam, The subsoil is very pale brown loam. Shattered 
rhyolitic tuff is at a depth of 12 to 15 inches. 

In the Hambright soils, the surface layer is dark 
grayish brown and brown very stony loam. The subsoil 
is dark brown stony loam. Fractured basic igneous 
bedrock is at a depth of 10 to 20 inches. 

These soils and Rock outcrop are used for watershed, 
wildlife habitat, and recreation. 


9. Forward-Boomer-Felta 


Gently sloping to very steep, well drained loams, 
gravelly loams, and very gravelly loams on uplands 


This unit is on the uplands bordering Sonoma 
County, between Spring Mountain and Petrified Forest 
Road. Slope is 2 to 75 percent. Elevation ranges from 
300 to 3,500 feet. The soils formed in material weath- 
ered from acidic and basic igneous rocks and in grav- 
elly old alluvium that was uplifted in volcanic areas. 
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The plant cover consists of Douglas-fir, ponderosa 
pine, black oak, manzanita, poison-oak, madrone, and 
Sparse grasses. Average annual precipitation is 30 to 
50 inches, and average annual air temperature is 53° 
to 62° F. The frost-free season is 200 to 260 days. 

This unit makes up about 8 percent of the county. 
It is about 40 percent Forward soils, 30 percent 
Boomer soils, and 15 percent Felta soils. The remain- 
ing 15 percent is Kidd and Aiken goils. 

In the Forward soils, the surface layer is light gray 
gravelly loam. The subsoil is light gray loam. The sub- 
stratum is light gray gravelly loam. Weathered rhyo- 
litic tuff is at a depth of 20 to 40 inches. 

In Boomer soils, the surface layer is brown loam. 
The subsoil is brown clay loam and yellowish red clay 
loam. The substratum is pink clay loam. Weathered 
igneous bedrock is at a depth of 40 to 60 inches or more. 

In Felta soils, the surface layer is grayish brown 
very gravelly loam. The subsoil is grayish brown very 
gravelly clay loam. The substratum is brown very 
gravelly sandy clay loam. Old river sediment is at a 
depth of 40 to 60 inches or more. 

These soils are used for timber, wildlife habitat, 
recreation, and watershed. 


10. Forward-Aiken 


Gently sloping to steep, well drained gravelly loams 
and loams on uplands 


This unit is in the Angwin-Los Posadas Forest area. 
Slope is 2 to 50 percent. Elevation ranges from 300 to 
3,500 feet. The soils formed in material weathered 
from basic and acidic igneous bedrock. The plant 
cover generally consists of conifers, madrone, poison- 
oak, tan oak, and manzanita. Redwood are in draws 
that have surplus moisture. Brush has encroached on 
some cleared areas. Average annual precipitation is 
30 to 50 inches, and average annual air temperature is 
ol to 56° I. The frost-free season is 200 to 250 

ays. 

This unit makes up about 5 percent of the county. 
It is about 45 percent Forward soils and 35 percent 
Aiken soils. The remaining 20 percent is mainly 
Boomer, Kidd, and Sobrante soils. 

In Forward soils, the surface layer is light gray 
gravelly loam. The subsoil is light gray loam. The 
substratum is light gray gravelly loam. Weathered 
rhyolitic tuff is at a depth of 20 to 40 inches. 

In Aiken soils, the surface layer is reddish brown 
loam. The subsoil is yellowish red clay. Hard basic 
igneous bedrock is at a depth of 40 to 60 inches. 

These soils are used mainly for timber. At lower 
elevations, some small areas are used for vineyards or 
orchards. 


11. Fagan-Millsholm 


Moderately sloping to very steep, well drained loams 
and clay loams on uplands 


This unit is in southeastern Napa County around 
Jameson Canyon and American Canyon. Slope is 5 to 
75 percent. Elevation ranges from 200 to 2,500 feet. 
The soils formed in material weathered from shale 
and sandstone. The plant cover consists of annual 
grasses, forbs, sparse perenial grasses, and some oak, 


mainly on north-facing side slopes. Average annual 
precipitation is 20 to 35 inches, and average annual 


-air temperature is 59° to 62° F. The frost-free season 


is 220 to 260 days. 

This unit makes up about 5 percent of the county. 
It is about 50 percent Fagan soils and 80 percent 
Millsholm soils. The remaining 20 percent is Bressa, 
Diablo, Dibble, Haire, Lodo, and Maymen soils. 

In Fagan soils, the surface layer is dark grayish 
brown clay loam. The subsoil is dark grayish brown 
clay in the upper part and light yellowish brown sandy 
clay loam in the lower part. Soft sandstone is at a 
depth of 40 to 60 inches. 


In Millsholm soils, the surface layer is pale brown 
loam. The subsoil is yellowish brown clay: loam. Sand- 
stone is at a depth of 10 to 20 inches. 


These soils are used mainly for range and pasture. 
There are some dairy enterprises. 


Descriptions of the soils 


This section describes each soil series in detail and 
then, briefly, each mapping unit in that series. Unless 
stated otherwise, what is stated about the soil series 
holds true for the mapping units in that series. Thus, 
to get full information about any one mapping unit, 
it is necessary to read both the description of the 
mapping unit and the description of the soil series to 
which it belongs. 

An important part of the description of each soil 
series is the soil profile, that is, the sequence of layers 
from the surface down to rock or other underlying 
material. Each series contains two descriptions of the 
profile. The first is brief and in terms familiar to a 
layman. The second is more detailed and is included 
for those who need to make thorough and precise 
studies of soils. The profile described in the series is 
representative for mapping units in that series. If the 
profile of a given mapping unit is different from the 
one described for the series, these differences are 
stated in describing the mapping unit, or they are 
differences that are apparent in the name of the map- 
ping unit. Color terms are for moist soil unless other- 
wise stated. 

As mentioned in the section “How this survey was 
made,” not all mapping units are members of a soil 
series. Riverwash, for example, does not belong to a 
soil series, but nevertheless, it is listed in alphabetic 
order along with the soil series. 

Preceding the name of each mapping unit is a symbol 
that identifies the mapping unit on the detailed soil 
map. Listed at the end of each description of a mapping 
unit is the capability unit and range site in which the 
mapping unit has been placed. The page where each 
capability unit and range site is described is listed in 
the “Guide to Mapping Units” at the back of this 
survey. 

The acreage and proportionate extent of each map- 
ping unit are shown in table 1. Many of the terms used 
in describing soils can be found in the Glossary, and 
more detailed information about the terminology and 
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TABLE 1.—Acreage and proportionate extent of the soils 


Soil name Acres 
Aiken loam, 2 to 15 percent slopes___.--- 2,780 
Aiken loam, 15 to 30 percent slopes_-_--.- 1,950 
Aiken loam, 30 to 50 percent slopes_---.-.- 5,165 
Bale loam, 0 to 2 percent slopes_____---- 1,470 


Bale clay loam, 0 to 2 percent slopes...-_] 11,950 


Bale clay loam, 2 to 5 percent slopes____.} 2,585 
Bale complex, 0 to 2 percent slopes, 

seeped. 22606. Sie tee Ae ota 350 
Boomer loam, 2 to 15 percent slopes. --_- 1,320 
Boomer gravelly loam, 15 to 30 percent 

slopeSee45 saves tn BU ee Bees 1,290 
Boomer gravelly loam, 30 to 50 percent 

SlOpes=s.. Jocnd oe vee: pete ado See 8,745 
Boomer-Forward-Felta complex, 5 to 

to 30 percent slopes.__._____.____--.- 4,505 
Boomer-Forward-Felta complex, 80 to 

50 percent slopes._....__----....-..- 8,910 
Bressa-Dibble complex, 5 to 15 percent 

slOp@Seo.~ eon te Sol eke cuse eee coe 2,810 
Bressa-Dibble complex, 15 to 30 percent 

SlOPOES eo see ee ea eh oe 7,875 
Bressa-Dibble complex, 30 to 50 percent 

slOPeS ete eee eee eee 62,370 
Bressa-Dibble complex, 50 to 75 percent 

SlOpesec.che se oon te ee De hk 22,030 
Clear Lake clay, drained __..._..__.---. 6,645 
Clear Lake clay, overwashed____._..-.-. 545 
Cole silt loam, 0 to 2 percent slopes. _-_ -- 8,360 
Cole silt loam, 2 to 5 percent slopes__.--. 485 
Contra Costa loam, 5 to 15 percent slopes. 990 
Contra Costa gravelly loam, 5 to 15 per- 

cent slopesoio.. -c oc ee ee he 980 
Coombs gravelly loam, 0 to 2 percent 

slopes: 22 fee eee eee ee es 965 
Coombs gravelly loam, 2 to 5 percent 

SIOPOCS) oo oe ol es bee cae eee 4,115 
Cortina very gravelly loam, 0 to 5 per- 

cent slopes..... ..--2 ec eee eee eee 1,945 
Cortina very stony loam, 0 to 5 percent 

SIO PES 08s sions oe oe at 795 
Diablo clay, 5 to 9 percent slopes_..____- 425 
Diablo clay, 9 to 15 percent slopes____--- 645 
Diablo clay, 15 to 30 percent slopes... __- 830 
Diablo clay, 30 to 50 percent slopes__.--- 695 
Egbert silty clay loam___.._..._._.__-.- 1,260 
Fagan clay loam, 5 to 15 percent slopes__} 1,640 
Fagan clay loam, 15 to 30 percent slopes_| 2,290 
Fagan clay loam, 30 to 50 percent slopes_}| 1,915 
Fagan clay loam, 80 to 50 percent slopes, 

Slippedwe 2a 2. ee oe ee ee Ser 5,265 
Felton gravelly loam, 15 to 30 percent 

slopes we Leet lee eee Seka od 455 
Felton gravelly loam, 30 to 50 percent 

slopes... 2243 oo ee nese ca dea e des saG 5,340 
Felton gravelly loam, 50 to 75 percent 

SlOP@S2ui-s oct we econ toed 2,510 
Forward gravelly loam, 2 to 9 percent 

SlOP@S2 vest 2 2 ete St de et ee 675 
Forward gravelly loam, 9 to 30 percent 

SlOpeSs seco. be ae oe eee ee 6,715 


Forward gravelly loam, 30 to 75 percent 


Percent 
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Soil name Acres 

Slopess: chi e nt eee e ont wa toe 18,665 
Forward-Kidd complex, 50 to 75 percent 

slopes_____.-__._. Doiesod toa hee 6,775 

Guenoc Joam, 30 to 50 percent slopes.__..) 1,405 


Guenoec-Rock outcrop complex, 5 to 30 
pereent slopes... 2-2-2 lee 3,645 
Guenoc-Rock outcrop complex, 30 to 75 


percent slopes__._._-_____...___-__ Le 2,040 
Haire loam, 0 to 2 percent slopes_.______ 1,420 
Haire loam, 2 to 9 percent slopes...____- 8,590 
Haire clay loam, 0 to 2 percent slopes_._.| 1,070 
Haire clay loam, 2 to 9 percent slopes_.._| 1,360 
Haire clay loam, 9 to 15 percent slopes___ 605 
Haire clay loam, 15 to 30 percent slopes_. 580 
Hambright-Rock outcrop complex, 2 to 

80 percent slopes._._-_.2-2 2 ee 8e. 8,975 
Hambright-Rock outcrop complex, 30 to 

75 pereent slopes___._.-_..___--_.__. 19,200 
Henneke gravelly loam, 5 to 30 pereent 

SlOD@Ss 222.2. ee ee eed ak 1,820 
Henneke gravelly loam, 80 to 75 percent 

SlOPOS2 saeco ees ee 54,995 
Kidd loam, 15 to 30 percent slopes_____. 910 


Kidd loam, 30 to 75 percent slopes. ____. 3,790 
Lodo-Maymen-Felton association, 30 to 


75 percent slopes. _.__...._.____-.--- 4,815 
Los Gatos loam, 5 tc 80 percent slopes __- 425 
Los Gatos loam, 30 to 50 percent slopes._}| 1,995 
Los Gatos loam, 50 to 75 percent slopes..| 1,660 
Maxwell clay, 2 to 9 percent slopes_____- 3,330 
Maymen-Los Gatos complex, 50 to 75 

percent slopes____.__.- 222128. 9,155 
Maymen-Millsholm-Lodo association, 30 

to 75 percent slopes__..-_____.___-__- 31,460 
Millsholm loam, 15 to 30 percent slopes_.| 1,280 
Millsholm loam, 80 to 75 percent slopes_.| 4,875 


Montara clay loam, 5 to 30 percent slopes_}| 4,290 
Montara clay loam, 30 to 50 percent 


SlOpeS 3.2 Bo oe ee Se eee ee ek 3,400 
Perkins gravelly loam, 2 to 5 percent 
SIOPOSS 2 cea oot aren eit Ue Alpen 2 Sent ot Cals 1,595 


Perkins gravelly loam, 5 to 9 percent 


SIOPES2. 2 wiso see tat tee ee eee 1,280 
Pleasanton loam, 0 to 2 percent slopes. __| 3,020 
Pleasanton loam, 2 to 5 percent slopes.__} 3,725 
Reyes silty clay loam_____...____..___- 6,800 
Reyes silty clay loam, salt ponds. ._____- 5,485 
RiverwWashivseo oo eu eo ere 1,000 
Rock outerop___._.-_...-__.___--__._-_- 11,815 
Rock outcrop-Hambright complex, 50 to 

75 percent slopes________.____-.____- 8,290 
Rock outcrop-Kidd complex, 50 to 75 

percent slopes.__.._____..__..-__._.. 14,475 
Sobrante loam, 5 to 80 percent slopes__._| 3,120 
Sobrante loam, 30 to 50 percent slopes___| 15,095 
Tehama silt loam, 0 to 5 percent slopes._.| 5,265 
Yolo loam, 0 to 2 percent slopes.._.._..- 3,955 
Yolo loam, 2 to 5 percent slopes___._____ 730 

Totals. c 8 eee 8 a Oo tls a Ot 485,120 


Percent 
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methods of soil mapping can be obtained from the Soil 
Survey Manual (18). 


Aiken series 


The Aiken series consists of well drained soils on up- 
lands. Slope is 2 to 50 percent. Elevation is 300 to 2,500 
feet. These soils formed in material weathered from 
basic voleanic rock. The natural vegetation consists of 
ponderosa pine, oaks, redwoods in moist draws, annual 
grasses, and brush in small areas that had been cleared. 
The mean annual precipitation is 30 to 50 inches, and 
the mean annual temperature is 54° to 56° F. Summers 
are warm and dry, and winters moist and cool. The 
frost-free season is 200 to 250 days. 

In a representative profile the surface layer is red- 
dish brown, medium acid and slightly acid loam 8 inches 
thick. The subsoil is medium acid, reddish brown clay 
loam and medium acid, yellowish red clay 36 inches 
thick. Hard basic igneous rock is at a depth of 44 inches. 

Permeability is moderately slow. The effective root- 
ing depth is 40 to 60 inches or more. Available water 
capacity is 6.5 to 11 inches. 

Aiken soils are mainly used for timber. A few areas 
that are gently sloping have been cleared and are used 
for vineyards and orchards. 

Representative profile of Aiken loam, 2 to 15 percent 
slopes, 400 feet southwest from the southwest corner 
of the fence line of the air strip at Pacific Union Col- 
lege, SEI,SE, sec. 5, T.8N., R.5 W.: 


Al1—0 to 2 inches, reddish brown (5YR 4/4) 
loam, dark reddish brown (5YR 3/3) moist; 
moderate fine and medium granular struc- 
ture; soft, friable, slightly sticky and slightly 
plastic; many very fine and fine common 
medium roots; few fine interstitial pores; 
medium acid (pH 6.0); clear smooth bound- 


ary. 

Al12—2 to 8 inches, reddish brown (5YR 4/4) 
loam, dark reddish brown (5YR 3/3) moist; 
weak medium subangular blocky structure; 
slightly hard, friable, slightly sticky and 
slightly plastic; many fine and medium and 
few coarse roots; few fine common medium 
tubular pores; slightly acid (pH 6.2); abrupt 
wavy boundary. 

B21t—8 to 14 inches, reddish brown (5YR 5/4) 
clay loam, dark reddish brown (5YR 3/4) 
moist; weak coarse angular blocky structure; 
very hard, friable, sticky and plastic; few 
fine and medium and many coarse roots; 
many very fine and fine tubular and inter- 
stitial pores; few thin clay films on peds and 
lining pores; medium acid (pH 6.0); clear 
wavy boundary. 

B22t—14 to 20 inches, yellowish red (5YR 5/6) 
clay, yellowish red (5YR 4/6) moist; weak 
coarse angular blocky structure; very hard, 
firm, very sticky and plastic; many medium 
and common coarse roots; many very fine 
and fine tubular and interstitial pores; few 


1 Italic numbers in parentheses refer to References, p. 101. 


thin clay films on peds and lining pores; me- 
dium acid (pH 6.0); gradual wavy boundary. 
B23t—20 to 27 inches, yellowish red (5YR 5/6) 
clay, yellowish red (5YR 4/6) moist; mas- 
sive; very hard, firm, very sticky and plastic; 
few fine and medium roots; common very fine 
and fine tubular and interstitial pores; com- 
mon thin clay films on peds and lining pores; 
medium acid (pH 6.0); diffuse wavy bound- 


ary. 

B31t—27 to 35 inches, yellowish red (5YR 5/8) 
clay, yellowish red (5YR 4/8) moist; mas- 
sive; very hard, firm, very sticky and plastic; 
few fine and medium roots; common very fine 
and fine tubular and interstitial pores; com- 
mon thin clay films on peds and lining pores; 
medium acid (pH 6.0); diffuse wavy bound- 


ary. 

B32t—35 to 44 inches, yellowish red (5YR 5/8) 
clay, yellowish red (5YR 4/8) moist; mas- 
sive; hard, firm, very sticky and plastic; 
common very fine and fine tubular and inter- 
stitial pores; common thin clay films on peds 
and lining pores; medium acid (pH 6.0); 
abrupt irregular boundary. 

R—44 inches, basic igneous bedrock. 


The A horizon is dark reddish brown and reddish 
brown (5YR 3/3, 3/4, and 4/4) loam or clay loam. In 
some pedons it is gravelly and cobbly and is 15 to 30 
percent fragments, by volume. Structure is fine and 
medium granular to weak and fine or medium subangu- 
lar blocky. 

The Bt horizon is strong brown, reddish brown, and 
yellowish red (7.5YR 5/6 and 4/6 and 5YR 4/4, 5/4, 
5/6, 5/8, 7/6, and 6/6). Structure is weak, coarse, sub- 
angular blocky or angular blocky, or the soil is massive. 
Reaction is medium acid or strongly acid. Depth to hard 
igneous bedrock ranges from 40 to 60 inches. 

The Aiken soils in Napa County are shallower to bed- 
rock and are less acid than is defined in the range for 
the series. These differences, however, do not greatly 
alter the use and behavior of the soils. 


100—Aiken loam, 2 to 15 percent slopes. This gently 
sloping to strongly sloping soil is mainly on foot slores 
on uplands, but in places in the Los Posadas area it is 
on wide, mesalike areas. This soil has the profile de- 
scribed as representative of the series. 

Included with this soil in mapping were small areas 
of Boomer, Forward, Kidd, and Sobrante soils. Also in- 
cluded were small areas of soils, along White Cottage 
Road, that formed in material weathered from serpen- 
tine, areas of soils that have stones on the surface, and 
ong of soils that are more than 60 inches deep to bed- 
rock. 


Runoff is medium, and the hazard of erosion is slight. 

This soil is mainly used for timber and watershed. 
Small areas that are gently sloping are used for vine- 
yards and orchards. Capability unit ITe-1 (5). 

101—Aiken loam, 15 to 30 percent slopes. This mod- 
erately steep soil is on side slopes on uplands. 

Included with this soil in mapping were small areas 
of Boomer, Felton, Forward, Kidd, and Sobrante soils, 
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areas of soils that have stones on the surface, and areas 
of soils that are more than 60 inches deep to bedrock. 

Runoff is medium, and the hazard of erosion is mod- 
erate. 

This soil is used for timber, recreation, wildlife habi- 
tat, and watershed. Capability unit [Ve-1(5). 

102—Aiken loam, 30 to 50 percent slopes. This steep 
soil is on uplands. 

Included with this soil in mapping were small areas 
of Boomer, Felton, Forward, Kidd, and Sobrante soi!s, 
areas of soils that have stones on the surface, and areas 
of soils that are similar to this Aiken soil but that are 
less than 40 inches deep to bedrock. 

Runoff is rapid, and the hazard of erosion is mod- 
erate. 

This soil is used for timber, recreation, wildlife habi- 
tat, and watershed. Capability unit VIe-1 (5). 


Bale series 


The Bale series consists of somewhat poorly drained 
soils on alluvial fans, flood plains, and low terraces. 
Slope is 0 to 5 percent. Elevation is 100 to 300 feet. 
These soils formed in alluvium derived from rhyolite 
and basic igneous rock. The plant cover is oak, black- 
berry, annual grasses, poison-oak, and willows. Mean 
annual precipitation is 25 to 35 inches. Mean annual air 
temperature is 58° to 61° F. Summers are hot and dry, 
and winters are cool and moist. The frost-free season 
is 220 to 270 days. 

In a representative profile the surface layer is dark 
gray, slightly acid loam 6 inches thick. The subsoil is 
18 inches thick. The upper 11 inches is grayish brown, 
slightly acid loam, and the lower 7 inches is brown, 
slightly acid loam. Between depths of 24 and 60 inches 
or more are stratified layers of gray and pale brown 
slightly acid loam, gravelly sandy loam, and sandy 
loam. 

Permeability is moderate. Temporary ponding is com- 
mon during periods of high rainfall. The effective root- 
ing depth is 60 inches or more. The available water 
capacity is 6 to 9 inches. 

Bale soils are used mainly for vineyards, but some 
small areas are used for irrigated pasture and prune 
orchards. 

Representative profile of Bale loam, 0 to 2 percent 
slopes, 950 feet south of Silverado Trail from Picket 
Road and 100 feet west along vineyard, NEY4NE, 
sec. 6, T. 8 N., R. 6 W.: 


Ap—0 to 6 inches, dark gray (10YR 4/1) loam, 
black (10YR 2/1) moist; weak fine granular 
structure; hard, very friable, slightly sticky 
and slightly plastic; common very fine roots; 
many very fine tubular and interstitial pores; 
10 percent gravel; slightly acid (pH 6.3); 
clear smooth boundary. 

B21—6 to 17 inches, grayish brown (1OYR 
5/2) loam, very dark grayish brown (10YR 
3/2) moist; weak fine subangular blocky 
structure; hard, friable, slightly sticky and 
slightly plastic; few’ coarse and common fine 
roots; common medium and fine tubular and 


interstitial pores; 10 percent gravel; slightly 
acid (pH 6.3); clear smooth boundary. 

B22—17 to 24 inches, brown (10YR 5/3) loam, 
very dark grayish brown (10YR 3/2) moist; 
weak fine subangular blocky structure; very 
hard, friable, slightly sticky and slightly 
plastic; few very fine roots; common very 
fine and fine tubular and interstitial pores; 
10 percent gravel; slightly. acid (pH 6.8); 
gradual smooth boundary. 

Allb—24 to 33 inches, gray (10YR 5/1) loam, 
black (10YR 2/1) moist; moderate fine sub- 
angular blocky structure; extremely hard, 
friable, slightly sticky and slightly plastic; 
few fine and coarse roots; few fine and very 
fine tubular and interstitial pores; common 
thin clay films on peds and in pores; slightly 
acid (pH 6.8); gradual smooth boundary. 

A12b—33 to 44 inches, gray (10YR 5/1) loam, 
very dark grayish brown (10YR 3/2) moist; 
weak fine subangular blocky structure; ex- 
tremely hard, friable, slightly sticky and 
slightly plastic; few fine roots; common very 
fine tubular and interstitial pores; slightly 
acid (pH 6.3); gradual smooth boundary. 

IIC1I—44 to 50 inches, pale brown (10YR 6/3) 
gravelly sandy loam, dark brown (10YR 
3/3) moist; moderate medium granular 
structure; hard, friable, nonsticky and non- 
plastic; many fine interstitial pores; 20 per- 
cent gravel; slightly acid (pH 6.3); clear 
smooth boundary. 

ITIC2—50 to 60 inches, pale brown (10YR 6/3) 
sandy loam, dark brown (10YR 3/8) moist; 
moderate medium granular structure; hard, 
friable, nonsticky and nonplastic; many fine 
interstitial pores; slightly acid (pH 6.8). 


The Ap horizon is dark gray, very dark gray, grayish 
brown, or dark grayish brown (10YR 4/1, 3/1, 5/2, and 
4/2) loam or clay loam. Structure is granular or sub- 
angular blocky. Reaction is mainly medium acid or 
slightly acid, but it is moderately alkaline in places. 

The B2 horizon is dark grayish brown, grayish 
brown, dark brown, or brown (10YR 4/2, 5/2, 4/3, and 
5/3) loam, gravelly heavy loam, clay loam, or gravelly 
clay loam. Gravel content is as much as 20 percent in 
some small areas. Structure is weak, fine or moderate, 
subangular blocky. Reaction is mainly medium acid, but 
it is moderately alkaline in places. 

The B2 horizon is underlain by light gray to dark 
grayish brown (10YR 7/1, 7/8, 6/1, 6/2, 5/1, 5/2, 4/2, 
6/3, and 5/8), stratified sandy loam, loam, or clay loam. 
Gravel content is 10 to 20 percent. Structure is granu- 
lar or subangular blocky. Reaction is mainly medium 
ee or slightly acid, but it is moderately alkaline in 
places. 


103—Bale loam, 0 to 2 percent slopes. This nearly 
level soil is on alluvial fans and flood plains. It has the 
profile described as representative for the series. 

Included with this soil in mapping were small areas 
of Cole, Clear Lake, Cortina, and Yolo soils. Also in- 
cluded are areas of Bale soils near Calistoga that have 
a surface layer of gravelly loam. 
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Runoff is slow, and the hazard of erosion is slight. 
The water table is at a depth of more than 4 feet. 

This soil is mainly used for vineyards. A few small 
areas that have not been drained are in pasture. Capa- 
bility unit IIw-2 (14). 

104—Bale clay loam, 0 to 2 percent slopes. This 
nearly level soil is on alluvial fans and flood plains. It 
has a profile similar to the one described as representa- 
tive for the series, but the surface layer is clay loam. 

Included with this soil in mapping were small areas 
of Clear Lake, Cole, and Yolo soils. Also included were 
areas of soils that have a hardpan at a depth of more 
than 40 inches. 

Runoff is slow, and the hazard of erosion is slight. 
The water table is at a depth of more than 4 feet. 

This soil is used mainly for vineyards. Capability unit 
TIw-2 (14). 

105—-Bale clay loam, 2 to 5 percent slopes. This 
gently sloping soil is on flood plains and low terraces. It 
has a profile similar to the one described as representa- 
tive of the series, but the surface layer is clay loam. 

Included with this soil in mapping were small areas 
of Cole, Cortina, and Yolo soils. 

Runoff is slow, and the hazard of erosion is slight. 
The water table is at a depth of more than 4 feet. 

Nearly all the acreage of this soil is used for vine- 
yards. Capability unit IIw-2 (14). 

106—Bale complex, 0 to 2 percent slopes, seeped. This 
complex consists of nearly level, stratified loam, clay 
loam, and gravelly loam. 

Included with these soils in mapping were areas of 
slowly permeable soils that are stratified with clay. 

Permeability is moderate, and runoff is slow. There is 
little or no hazard of erosion. The water table is at a 
depth of 2 to 4 feet. Reaction is neutral to moderately 
alkaline. Boron toxicity is strong. 

These soils are not suited to cultivation because of 
the excessive boron content. Most areas are in saltgrass 
and star thistle. Capability unit VIIIw-1 (14, 15). 


Boomer series 


The Boomer series consists of well drained soils on 
uplands. Slope is 2 to 50 percent. Elevation is 500 to 
2,500 feet. These soils formed in material weathered 
from mixed igneous rocks. The plant cover is Douglas- 
fir; ponderosa pine, black oak, manzanita, poison-oak, 
and madrone. The mean annual precipitation is 30 to 
50 inches, and the mean annual temperature is 53° to 
56° F. Summers are warm and dry, and winters are 
cool and moist. The frost-free season is 210 to 250 days. 

In a representative profile a 2-inch-thick layer of duff 
and litter is on the surface. The mineral surface layer 
is brown, medium acid loam 4 inches thick. The subsoil 
is brown and yellowish red, slightly acid and medium 
acid clay loam 30 inches thick. The substratum is pink, 
slightly acid clay loam 10 inches thick. Very pale brown 
weathered andesite is at a depth of 44 inches. 

Permeability is moderately slow. The effective root- 
ing depth is 40 to 60 inches or more. Available water 
capacity is 6 to 10 inches. 

Boomer soils are used mostly for timber. Some small 
areas are used for wildlife habitat and recreation. 


Representative profile of Boomer loam, 2 to 15 per- 
cent slopes, 4,800 feet east of intersection of Howell 
Mountain Road and Los Posados Road and 90 feet south 
as Los Posados Road, SW14SWI14 sec. 4, T. 8 N., R. 5 


O1—2 inches to 0; duff and litter. 

A1l—0 to 4 inches; brown (7.5YR 5/4) loam, dark 
reddish brown (5YR 3/4) moist; weak fine 
granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very 
fine and fine and few medium roots; common 
very fine tubular and interstitial pores; me- 
dium acid (pH 6.0); gradual smooth bound- 
ary. 

Blt—4 to 11 inches; brown (7.5YR 5/4) clay 
loam, yellowish red (SYR 4/6) moist; moder- 
ate medium subangular blocky structure; 
slightly hard, friable, sticky and plastic; few 
coarse, common medium, and many very fine 
and fine tubular and interstitial pores; few 
thin clay films on peds and lining pores; me- 
dium acid (pH 6.0); gradual smooth bound- 


ary. 

B21t—11 to 22 inches; yellowish red (5YR 5/6) 
clay loam, reddish brown (5YR 4/4) moist; 
moderate medium subangular blocky struc- 
ture; slightly hard, friable, sticky and plastic; 
few coarse and many very fine and fine roots; 
common very fine and fine tubular and inter- 
stitial pores; common thin clay films on peds 
and lining pores; slightly acid (pH 6.3) ; clear 
wavy boundary. 

B22t—22 to 34 inches; yellowish red (5YR 5/6) 
and light brown (7.5YR 6/4) clay loam, red- 
dish brown (5YR 4/4) moist; weak fine sub- 
angular blocky structure; slightly hard, fri- 
able, sticky and plastic; common very fine 
and fine roots; common very fine and fine 
tubular and interstitial pores; few thin clay 
films on peds and in pores; slightly acid (pH 
6.2); clear wavy boundary. 

C1—34 to 44 inches; pink (7.5YR 7/4) clay loam, 
brown (7.5YR 5/4) moist; massive; slightly 
hard, friable, sticky and slightly plastic; few 
coarse, very fine, and fine roots; common very 
fine and fine tubular and interstitial pores: 
few thin clay films in pores; slightly acid 
(pH 6.2); gradual irregular boundary. 

Cr2—44 to 56 inches, very pale brown (10YR 
7/4) weathered andesite. 


The Al horizon is brown (7.5YR 5/4 and 4/4) loam 
or gravelly loam. It is medium acid or slightly acid. In 
some pedons the A1 horizon is 15 to 20 percent pebbles 
2 to 5 millimeters in diameter. It is less than 15 percent 
pebbles in pedons on foot slopes and plateaus. 

The Bt horizon is brown or yellowish red (7.5YR 
5/4, 4/4, and 5YR 5/6) clay loam or gravelly clay loam. 
In some pedons the Bt horizon is 15 to 20 percent peb- 
bles 2 to 5 millimeters in diameter. 


The C horizon is pale brown, very pale brown, or pink 
(1LOYR 7/3, 7/4, and 6/3 and 7.5YR 8/4 and 7/4). Depth 
to the Cr horizon is 40 to 60 inches. 
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Boomer soils in Napa County are less red than is de- 
fined in the range for the series. This difference, how- 
ee does not alter the use and management of the 
soils. 


107—Boomer loam, 2 to 15 percent slopes. This gently 
sloping to strongly sloping soil is on foot slopes and 
plateaus on uplands. It has the profile described as rep- 
resentative of the series. 

Included with this soil in mapping were small areas 
of Aiken, Forward, and Kidd soils. 

Runoff is medium. The hazard of erosion is slight. 

This soil is used for timber, recreation, and water- 
shed. Capability unit IITe-1 (5). 

108—Boomer gravelly loam, 15 to 30 percent slopes. 
This moderately steep soil is on side slopes on uplands. 
It has a profile similar to the one described as repre- 
sentative of the series, but the profile is 15 to 20 per- 
cent pebbles 2 to 5 millimeters in diameter. 

Included with this soil in mapping were small areas 
of Aiken, Forward, and Kidd soils. Also included were 
areas of soils that have stones on the surface and areas 
of Rock outcrop. 

Runoff is rapid. The hazard of erosion is moderate. 

This soil is used mostly for timber and watershed. 
Capability unit [Ve-1 (5). 

109—Boomer gravelly loam, 30 to 50 percent slopes. 
This steep soil is on uplands. It has a profile similar to 
the one described as representative of the series, but 
the profile is 15 to 20 percent pebbles 2 to 5 millimeters 
in diameter. 

Included with this soil in mapping were small areas 
of Aiken, Forward, and Kidd soils. Also included were 
areas of soils that have stones on the surface and areas 
of Rock outcrop. 

Runoff is rapid. The hazard of erosion is moderate. 

This soil is used mostly for timber, wildlife habitat, 
and watershed. Capability unit VIe-1 (5). 

110—-Boomer-Forward-Felta complex, 5 to 30 per- 
cent slopes. The gently sloping to moderately steep soils 
of this complex are on uplands, These soils are so inter- 
mingled that it was not practical to separate them at 
the scale used in mapping. The Felta soils commonly 
occur in benchlike areas on side slopes. 

This complex is about 40 percent Boomer soils, 35 
percent Forward soils, and 20 percent Felta soils. The 
remaining 5 percent is small areas of dark red soils near 
Spring Mountain Road and Petrified Forest Road and 
areas of gray clayey soils that have gentler slopes. The 
Boomer and Forward soils in this complex have profiles 
similar to the ones described as representative of their 
respective series. A Felta soil in this complex has the 
profile described as representative of the Felta series. 

Runoff is medium. The hazard of erosion is slight on 
the Boomer soils and moderate on the Forward and 
Felta soils. 

The soils in this complex are used for timber, wild- 
life habitat, and watershed. Capability unit [Ve-1 (5). 


111—Boomer-Forward-Felta complex, 30 to 50 per- 
cent slopes. The steep soils of this complex are on up- 
lands. The soils are so intermingled that it was not 
practical to separate them at the scale used in mapping. 


The Felta soils commonly occur on south-facing side 
slopes. 

This complex is about 45 percent Boomer soils, 35 
percent Forward soils, and 15 percent Felta soils. The 
remaining 5 percent is small areas of dark red soils 
near Spring Mountain Road and Petrified Forest Road 
and areas of gray clayey soils that have gentler slopes. 

Runoff is rapid. The hazard of erosion is slight on the 
Boomer soils and severe on the Forward and Felta soils. 

The soils in this complex are used for timber, wildlife 
habitat, and watershed. Capability unit VIe-1 (5). 


Bressa series 


The Bressa series consists of well drained soils on up- 
lands. Slope is 5 to 75 percent. Elevation is 400 to 2,000 
feet. These soils formed in material weathered from 
sandstone and shale. The plant cover is mostly annual 
grasses and scattered oaks. The mean annual precipita- 
tion is 25 to 35 inches. The mean annual air temperature 
is 62° to 64° F. Summers are hot and dry, and winters 
ne cool and moist. The frost-free season is 220 to 260 

ays. 

In a representative profile the surface layer is pale 
brown, slightly acid silt loam 10 inches thick. The sub- 
soil is light yellowish brown and yellowish brown, 
slightly acid and medium acid silty clay loam 23 inches 
thick. Weathered, soft sandstone is at a depth of 33 
inches. 

Permeability is moderately slow. The effective root- 
ing depth is 30 to 40 inches, and the available water 
capacity is 4 to 6 inches. 

Bressa soils are used mostly for range. Some areas 
near Lake Berryessa are used for recreation. 

Representative profile of Bressa silt loam, in an area 
of Bressa-Dibble complex, 30 to 50 percent slopes, 1 
mile north on Gordon Valley Road from intersection 
with Wooden Valley cross road, about 100 feet north on 
road from cattle guard, and 150 feet east of road on 
hillside, NEI4SW14, sec. 19 (projected), T. 6 N., 
R. 2 W.: 


A11—0 to 4 inches, pale brown (10YR 6/8) silt 
loam, brown (10YR 4/3) moist; weak me- 
dium subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly 
plastic; many very fine and fine roots; many 
very fine and fine tubular and _ interstitial 
pores; slightly acid (pH 6.5); clear smooth 
boundary. 

A12—4 to 10 inches, pale brown (10YR 6/3) silt 
loam, brown (10YR 4/3) moist; weak me- 
dium subangular blocky structure; slightly 
hard, friable, sticky and plastic; many very 
fine and fine roots; many very fine and fine 
tubular and interstitial pores; slightly acid 
(pH 6.5); clear smooth boundary. 

Bit—10 to 15 inches, light yellowish brown 
(10YR 6/4) silty clay loam, dark yellowish 
brown (10YR 4/4) moist; weak medium sub- 
angular blocky structure; hard, firm, sticky 
and plastic; common very fine and fine roots; 
many fine tubular and interstitial pores; few 
thin clay films on peds and lining pores; 
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slightly acid (pH 6.5); clear smooth bound- 


ary. 

B2t—15 to 28 inches, yellowish brown (10YR 
5/4) silty clay loam, dark yellowish brown 
(10YR 4/4) moist; moderate medium sub- 
angular blocky structure; hard, firm, sticky 
and plastic; common very fine and few coarse 
roots; many fine tubular and_ interstitial 
pores; many moderately thick clay films on 
peds, lining pores, and as bridges; medium 
acid (pH 5.6) ; gradual smooth boundary. 

B38t—23 to 33 inches, yellowish brown (10YR 
5/4) silty clay loam, dark yellowish brown 
(10YR 4/4) moist; moderate medium sub- 
angular blocky structure; hard, firm, sticky 
and plastic; few fine roots; many fine tubular 
and interstitial pores; many moderately thick 
clay films on peds, lining pores, and as 
bridges; medium acid (pH 5.6); gradual 
irregular boundary. 

Cr—33 to 37 inches, soft weathered sandstone and 
some soil material. 


The A horizon is light brownish gray, pale brown, or 
light yellowish brown (10YR 6/2, 6/3, and 6/4) silt 
loam, loam, or sandy loam. Reaction is slightly acid or 
neutral. 

The Bt horizon is brown, dark yellowish brown, light 
yellowish brown, or yellowish brown (10YR 4/3, 4/4, 
6/4, and 5/4) clay loam or silty clay loam. Reaction is 
medium acid to neutral. Depth to weathered sandstone 
or shale ranges from 30 to 40 inches. 

The Cr horizon is weathered sandstone or shale. Soil 
material from the A and B horizons is mixed in places 
in the upper 6 inches of this horizon. 

aos soils are mapped only in complex with Dibble 
soils. 


112—Bressa-Dibble complex, 5 to 15 percent slopes. 
This complex consists of gently sloping to strongly slop- 
ing soils on uplands. These soils are so intermingled 
that it was not practical to separate them at the scale 
used in mapping. 

This complex is about 60 percent Bressa soils, 25 per- 
cent Dibble soils, and 15 percent Contra Costa, May- 
men, Millsholm, and Sobrante soils and an inextensive 
clayey soil. 

Runoff is medium. The hazard of erosion is slight. 

These soils are mainly used for range. A small acre- 
age is used for vineyards. Capability unit IIIe-1 (15); 
Fine Loamy range site. 

113—Bressa-Dibble complex, 15 to 30 percent slopes. 
This complex consists of moderately steep soils on nar- 
row ridgetops that are on uplands. These soils formed 
in material weathered from sandstone and shale, and 
they are so intermingled that it was not practical to 
separate them at the scale used in mapping. 

This complex is about 70 percent Bressa soils, 20 per- 
cent Dibble soils, and 10 percent Maymen, Contra Costa, 
Lodo, Millsholm, and Sobrante soils. The Dibble soil has 
the profile described as representative of the Dibble 
series. 

Runoff is medium. The hazard of erosion is slight to 
moderate. 

These soils are mainly used for grazing. Some areas 


near Lake Berryessa are used for homesites and recre- 
ation. Capability unit [Ve—-1 (15); Fine Loamy range 
site. 

114—Bressa-Dibble complex, 30 to 50 percent slopes. 
This complex consists of steep soils on uplands at an 
elevation of 1,000 to 2,000 feet. These soils formed in 
material weathered from sandstone and shale, and they 
are so intermingled that it was not practical to separate 
them at the scale used in mapping. 

This complex is about 65 percent Bressa soils, 20 per- 
cent Dibble soils, and 15 percent Lodo, Los Gatos, May- 
men, Millsholm, Montara, and Scbrante soils and a small 
acreage of a clayey soil. The Bressa soil has the profile 
described as representative of the Bressa series. 

Runoff is rapid. The hazard of erosion is moderate to 
severe. 

These soils are used mostly for grazing. Capability 
unit VIe-1 (15) ; Fine Loamy range site. 

115—Bressa-Dibble complex, 50 to 75 percent slopes. 
This complex consists of very steep soils on side slopes 
and narrow ridgetops on uplands. These soils are so in- 
termingled that it was not practical to separate them at 
the scale used in mapping. 

This complex is about 70 percent Bressa soils, 15 per- 
cent Dibble soils, and 15 percent Lodo, Los Gatos, May- 
men, Millsholm, and Sobrante soils, an inextensive 
clayey soil, and areas of severely eroded soils. 

Runoff is rapid to very rapid. The hazard of erosion 
is moderate to high. The rooting depth is shallow in the 
areas of severely eroded soils. 

These soils have limited use for grazing. Areas that 
are inaccessible to livestock are used for wildlife habitat 
and watershed. Capability unit VIIe-1 (15); Fine 
Loamy range site. 


Clear Lake Series 


The Clear Lake series consists of poorly drained soils 
on old alluvial fans and in basins. Slope is 0 to 2 percent. 
Elevation is 80 to 250 feet. These soils formed in allu- 
vium derived from sedimentary rock. The plant cover is 
annual grasses and forbs and scattered oaks. The mean 
annual precipitation is 25 to 30 inches, and the mean 
annual temperature is 59° to 62° F. Summers are hot 
and dry, and winters are cool and moist. The frost-free 
season is 220 to 260 days. 

In a representative profile the surface layer is very 
dark gray, slightly acid to mildly alkaline clay 46 inches 
thick. The underlying material is light olive brown, 
moderately alkaline clay to a depth of 69 inches or more. 

Permeability is slow. The water table is generally at 
a depth of more than 5 feet during the growing season, 
but it is as high as 3 feet in places. The effective root- 
ing depth is more than 60 inches. Available water ca- 
pacity is 8 to 10 inches. 

Clear Lake soils are used mainly for annual pasture. 
Some areas are used for tomatoes and vineyards. Areas 
that are north of the Solano County line are used for 
urban development, but in places foundation and road 
stabilization is a major concern for this use. 

Representative profile of Clear Lake clay, drained, 
about 300 feet south of American Canyon Road and 
1,450 feet west of Flosden Road, NW14SW1,, sec. 30, 
T.4N.,R.3 W.: 
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Ap—0 to 8 inches, very dark gray (10YR 3/1) 
clay, black (10YR 2/1) moist; weak very 
coarse prismatic structure; very hard, ex- 
tremely firm, very sticky and very plastic; 
many very fine and fine roots; common very 
fine pores; slightly acid (pH 6.2); abrupt 
smooth boundary. 

A12—8 to 32 inches, very dark gray (10YR 3/1) 
clay, black (10YR 2/1) moist; weak very 
coarse prismatic structure; very hard, ex- 
tremely firm, very sticky and very plastic; 
many very fine and fine roots; many very 
fine pores; common slickensides; neutral (pH 
7.0); gradual wavy boundary. 

A13—82 to 46 inches, very dark gray (10YR 3/1) 
clay, black (10YR 2/1) moist; weak very 
coarse prismatic structure; very hard, ex- 
tremely firm, very sticky and very plastic; 
common very fine and fine roots; few very 
fine pores; common slickensides; mildly alka- 
line (pH 7.8); clear smooth boundary. 

Cca—46 to 69 inches, light olive brown (2.5Y 
5/4) clay, olive brown (2.5Y 4/4) moist; 
massive; very hard, extremely firm, very 
sticky and very plastic; few fine roots; few 
very fine pores; moderately alkaline (pH 8.0) 
and strongly effervescent; lime in seams. 


The A horizon is clay or clay loam. Structure is weak 
to strong angular blocky to moderate or weak pris- 
matic. Reaction is slightly acid to mildly alkaline. When 
dry, this soil develops cracks 1 to 4 inches wide that ex- 
tend into the C horizon. The lower part of the A hori- 
zon has common to many intersecting slickensides. 

The C horizon ranges from light olive brown to dark 
grayish brown (2.5Y 5/4, 5/6, and 4/2). It has many 
distinct blotches of segregated lime. 


116—Clear Lake clay, drained. This nearly level soil 
is on old alluvial fans and in basins. It has the profile 
described as representative of the series. 


Included with this soil in mapping were areas of Bale, 
Haire, Cole, Reyes, Tehama, and Yolo soils and areas of 
soils that have slopes of 2 to 5 percent on basin rims 
and in narrow drainageways in the southern part of the 
county. Also included were areas of very dark grayish 
brown clayey soils near Green Island, smal] areas of 
lime-free clay in the northern part of Napa Valley, and 
a few areas of soils that have a water table at a depth 
of 5 feet or less. 

Runoff is slow or very slow. These is little or no haz- 
ard of erosion. The upper few inches of this soil com- 
monly becomes strongly granular upon drying. 

This soil is mainly used for pasture. Some areas in 
the northern part of Napa Valley are used for vine- 
yards. Capability unit IIs—5 (14). 

117—Clear Lake clay, overwashed. This nearly level 
soil has a profile similar to the one described as repre- 
sentative of the series, but an overwash of grayish 
brown fine sandy loam 12 to 18 inches thick overlies the 
clay surface layer. 

Included with this soil in mapping were small areas 
of soils that are covered by an overwash 20 to 40 inches 


thick. Also included were small areas of Bale and Yolo 
soils and areas of well drained soils. 

This soil is subject to annual and periodic flooding 
and subsequent removal and deposition of coarse tex- 
tured surface material. The water table is between 
depths of 3 and 6 feet during winter. 

This soil is mainly used for irrigated pasture, but 
much of the acreage is being converted to vineyards. 
Capability unit IIIw-—5 (14). 


Cole series 


The Cole series consists of somewhat poorly drained 
soils on alluvial fans and flood plains. Slope is 0 to 5 per- 
cent. Elevation is 100 to 300 feet. These soils formed in 
aluvium weathered from sandstone, shale, and basic 
rock. The plant cover is oak and native grasses. Mean 
annual precipitation is 25 to 30 inches. The mean an- 
nual temperature is 58° to 60° F. Summers are hot and 
dry, and winters are cool and moist. The frost-free 
season is 220 to 260 days. 

In a representative profile the surface layer is gray- 
ish brown, slightly acid silt loam about 8 inches thick. 
The subsoil is dark gray, neutral to mildly alkaline silty 
clay loam in the upper 24 inches and grayish brown, 
mildly alkaline silty clay loam in the lower 9 inches. 
The substratum to a depth of 64 inches or more is gray- 
ish brown and light yellowish brown, moderately alka- 
line clay loam and clay and is mottled at a depth of more 
than 48 inches. 

Permeability is moderately slow. The effective root- 
ing depth is 60 inches or more. The available water ca- 
pacity is 10 to 12 inches. 

Cole soils are mainly used for vineyards. Some areas 
are used for irrigated pasture and prune and pear 
orchards. 

Representative profile of Cole silt loam, 0 to 2 percent 
slopes, 1,000 feet south of the intersection of Skellinger 
Lane and Ponti Drive, T. 7 N., R. 5 W. (nonsection- 
alized) : 


Ap—0 to 8 inches, grayish brown (10YR 5/2) 
silt loam, very dark grayish brown (10YR 
3/2) moist; moderate medium and coarse 
subangular blocky structure; very hard, firm, 
slightly sticky and slightly plastic; many very 
fine and common medium roots; many very 
fine and fine tubular and interstitial pores; 
slightly acid (pH 6.5) ; clear smooth boundary. 

Bit—8 to 18 inches, dark gray (10YR 4/1) silty 
clay loam, very dark grayish brown (2.5Y 
3/2) moist; moderate medium and coarse 
subangular blocky and weak medium pris- 
matic structure; very hard, firm, slightly 
sticky and slightly plastic; many very fine 
and few medium roots; many very fine and 
fine tubular and interstitial pores; few thin 
clay films on peds and lining pores; neutral 
(pH 7.0); diffuse wavy boundary. 

B21t—18 to 32 inches, dark gray (10YR 4/1) 
silty clay loam, very dark gray (10YR 3/1) 
moist; moderate medium and coarse and weak 
medium prismatic structure; very hard, firm, 
slightly sticky and plastic; many very fine 
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roots; common very fine and fine tubular and 
interstitial pores; few thin clay films on peds 
and lining pores; mildly alkaline (pH 7.5); 
diffuse smooth boundary. 

B22t—32 to 41 inches, grayish brown (2.5Y 5/2) 
silty clay loam, very dark grayish brown 
(2.5Y 3/2) moist; moderate coarse subangular 
blocky structure and weak medium prismatic; 
very hard, firm, slightly sticky and plastic; 
common very fine roots; common very fine 
and few fine interstitial pores; few thin clay 
films on peds and lining pores; mildly alka- 
line (pH 7.5); gradual smooth boundary. 

C1—41 to 48 inches, grayish brown (2.5Y 5/2) 
clay loam, dark grayish brown (2.5Y 4/2) 
moist; moderate coarse subangular blocky 
structure and weak coarse prismatic; very 
hard, firm, sticky and plastic; common very 
fine roots; common very fine tubular and 
interstitial pores; few moderately thick clay 
films on peds and in pores; moderately alka- 
line (pH 8.0); gradual smooth boundary. 

C2—48 to 60 inches, grayish brown (2.5Y 5/2) 
clay and few fine faint light yellowish brown 
(2.5Y 6/4) mottles, dark grayish brown 
(2.5Y 4/2) moist; moderate coarse sub- 
angular blocky structure and weak coarse 
prismatic; very hard, firm, sticky and plastic; 
common very fine roots; common very fine 
tubular pores; few moderately thick clay films 
on peds, lining pores, and as bridges; moder- 
ately alkaline (pH 8.0); gradual smooth 

_ boundary. 

C3—60 to 64 inches, light yellowish brown (10YR 
6/4) clay loam, dark grayish brown (2.5Y 
4/2) moist; massive; very hard, friable, 
slightly sticky and slightly plastic; common 
very fine roots; common very fine tubular 
pores; few moderately thick clay films lining 
pores and as bridges; moderately alkaline 
(pH 8.0). 


The Ap horizon ranges from dark grayish brown to 
brown (4/2, 4/8, 5/2, and 5/8) and has hue of 10YR 
and 2.5Y. It is silt loam to silty clay loam. Structure 
ranges from moderate to weak subangular blocky. Re- 
action is slightly acid or neutral. 

The Bt horizon ranges from dark gray to grayish 
brown (4/1, 4/2, 5/1, and 5/2) in hue of 10YR and 
2.5Y. It is silty clay loam or silty clay. 

The C horizon ranges from grayish brown to olive 
and has hue of 10YR, 2.5Y and 5Y. Reaction is mildly 
alkaline or moderately alkaline, but the horizon is not 
calcareous. 


118—Cole silt loam, 0 to 2 percent slopes. This nearly 
level soil is in large areas on old alluvial fans and flood 
plains. It has the profile described as representative for 
the series. 

Included with this soil in mapping were small areas 
of Bale, Clear Lake, Cortina, and Yolo soils. Also in- 
cluded were areas of soils that are similar to this Cole 
soil except that the subsoil is calcareous. 


Runoff is very slow. There is little or no hazard of 
erosion. The water table is at a depth of 3 to 5 feet in 


places late in winter and early in spring in years that 
have heavy rainfall. 

This soil is used for vineyards, prune orchards, and 
irrigated pasture, but the orchards and pastures are 
being converted to vineyards. Capability unit IIw-2 
(14). 

119—Cole silt loam, 2 to 5 percent slopes. This gently 
sloping soil is on old alluvial fans and flood plains. 

Included with this soil in mapping were small areas 
of Bale, Clear Lake, Cortina, and Yolo soils. Also in- 
cluded were areas of soils that are similar to this Cole 
soil except that the subsoil is caleareous. 

Runoff is slow or very slow. There is little or no haz- 
ard of erosion. The water table is at a depth of 3 to 5 
feet in places late in winter and early in spring in years 
that have heavy rainfall. 

This soil is used for vineyards, prune orchards, and 
irrigated pasture. Capability unit Ilw-2 (14). 


Contra Costa series 


The Contra Costa series consists of well drained soils 
on benchlike areas on uplands. Slope is 5 to 15 percent. 
Elevation is 400 to 2,000 feet. These soils formed in 
material weathered from sandstone. The plant cover is 
mostly annual grasses and scattered oaks. The mean 
annual precipitation is 25 to 35 inches, and the mean an- 
nual temperature is 61° to 64° F. Summers are hot and 
dry, and winters are cool and moist. The frost-free sea- 
son is 220 to 260 days. 

In a representative profile the surface layer is brown, 
neutral loam about 5 inches thick. The subsoil is brown, 
neutral clay loam and clay 29 inches thick. Fractured 
and weathered shale and sandstone are at a depth of 
34 inches. 

Permeability is slow. The effective rooting depth is 
25 to 40 inches. The available water capacity is 5 to 8 
inches, 

Contra Costa soils are used for grazing and for recre- 
ation where they are adjacent to resort areas. 

Representative profile of Contra Costa loam, 5 to 15 
percent slopes, about 4.5 miles south of turnoff of Knox- 
ville Road and ranch road adjacent to each side of Lake 
Berryessa, north of western edge of Tin Can Canyon, 
T.8N,,R.3 W. (nonsectionalized) : 


A1—0 to 5 inches, brown (7.5YR 4/4) loam, dark 
brown (7.5YR 38/4) moist: massive; hard, 
friable, slightly sticky and slightly plastic; 
many very fine and fine roots; common very 
fine tubular and interstitial pores; neutral 
(pH 7.8); clear wavy boundary. 

B21t—5 to 11 inches, brown (7.5YR 5/4) clay 
loam, reddish brown (5YR 4/4) moist; mod- 
erate fine and medium subangular blocky 
structure; hard, friable, slightly sticky and 
slightly plastic; many very fine and fine roots; 
many very fine tubular and interstitial pores; 
common thin clay films on peds; neutral (pH 
7.3); gradual wavy boundary. 

B22t—11 to 22 inches, brown (7.5YR 4/4) clay, 
dark reddish brown (5YR 3/4) moist; strong 
coarse angular blocky structure; very hard, 
firm, sticky and plastic; common few fine 
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roots; few fine tubular pores; common moder- 
ately thick clay films on peds and lining 
pores; neutral (pH 7.2); clear smooth bound- 
ary. 

B3t—22 to 34 inches, brown (7.5YR 4/4) shaly 
clay, dark reddish brown (5YR 8/4) moist; 
moderate coarse angular blocky structure; 
very hard, firm, sticky and plastic; very few 
fine and fine roots; few tubular pores; com- 
mon moderately thick clay films on peds, lin- 
ing pores, and as bridges; neutral (pH 7.2); 
clear smooth boundary. 

Cr—34 to 88 inches, yellowish brown (10YR 5/4) 
fractured and shattered shale. 


The A horizon is grayish brown, yellowish brown, or 
brown (1LOYR 5/2 and 5/4 and 7.5YR 5/2, 5/4, and 4/4) 
loam or clay loam. Reaction is slightly acid or neutral. 
In some areas in Pope Valley, the A horizon is 15 to 25 
percent gravel. 

The Bt horizon is reddish brown or brown (7.5YR 
5/4 and 4/4 and 5YR 5/4 and 4/4). Reaction is slightly 
acid or neutral. In some pedons the lower part of the 
Bt horizon is shaly clay derived from fractured sedi- 
mentary bedrock. Fractured and weathered sandstone 
and shale are at a depth of 25 to 40 inches. 


120—Contra Costa loam, 5 to 15 percent slopes. This 
moderately sloping and strongly sloping soil is in bench- 
like areas on uplands. It has the profile described as 
representative for the series. 

Included with this soil in mapping were small areas 
of Bressa, Dibble, Sobrante, and Tehama soils. 

Runoff is medium. The hazard of erosion is slight. 

This soil is mainly used for grazing. Some of the 
areas adjacent to Lake Berryessa are used for recrea- 
tion. Capability unit TVe-3 (15); Fine Loamy range 
site. 

121—Contra Costa gravelly loam, 5 to 15 percent 
slopes. This moderately sloping and strongly sloping soil 
is in benchlike areas on uplands mainly in the Pope Val- 
ley area. It has a profile similar to the one described as 
representative for the series, but the profile is 15 to 20 
percent gravel. 

Included with this soil in mapping were small areas 
of Bressa, Dibble, and Sobrante soils. 

Runoff is medium. The hazard of erosion is slight. 

This soil is used for grazing. Capability unit I[Ve-3 
(15) ; Fine Loamy range site. 


Coombs series 


The Coombs series consists of well drained soils on 
terraces, Slope is 0 to 5 percent. Elevation is 100 to 500 
feet. These soils formed in mixed alluvium derived from 
igneous and sedimentary rock. The native vegetation 
consists of annual grasses and forbs and scattered oak 
trees. The mean annual precipitation is 24 to 30 inches, 
and the mean annual temperature is 59° to 62° F. Sum- 
mers are hot and dry, and winters are cool and moist. 
The frost-free season is 220 to 260 days. 

In a representative profile the surface layer is brown 
and pale brown, medium acid gravelly loam and clay 
loam about 18 inches thick. The subsoil is brown, light 


brown, and pink, strongly acid clay loam 41 inches 
thick. The substratum to a depth of more than 60 
inches is very gravelly loamy fine sand. 

Permeability is moderately slow. The effective root- 
ing depth is 40 to 60 inches. Available water capacity is 
6 to 10 inches. 

Coombs soils are used mostly for prune orchards, but 
these orchards are being converted to vineyards. Small 
areas are used for irrigated pasture. Much of the area 
of these soils is being converted to urban uses. 

Representative profile of Coombs gravelly loam, 2 to 
5 percent slopes, about 2,400 feet south on Big Ranch 
Road from intersection of Salvador Avenue and 100 
feet east of Big Ranch Road, NW14NW), sec. 27, 
T.6N.,R.4W.: 


Ap—0 to 4 inches, brown (10YR 5/8) gravelly 
loam, dark brown (10YR 3/3) moist; fine 
and coarse subangular blocky structure; hard, 
friable, nonsticky and slightly plastic; few 
very fine roots; 20 percent gravel; medium 
acid (pH 6.0); abrupt wavy boundary. 

A8—4 to 13 inches, pale brown (10YR 6/3) clay 
loam, very dark grayish brown (10YR 3/2) 
moist; massive; hard, friable, slightly sticky 
and slightly plastic; common very fine roots; 
many very fine tubular pores; medium acid 
(pH 6.0); clear smooth boundary. 

Blt—14 to 25 inches, brown (10YR 5/8) clay 
loam, dark brown (10YR 3/8) moist; weak 
fine subangular blocky structure; hard, fri- 
able, slightly sticky and slightly plastic; com- 
mon fine roots; many very fine and few fine 
tubular pores; many thin clay films on peds 
and lining tubular pores; strongly acid (pH 
5.5) ; clear smooth boundary. 

B21t—25 to 35 inches, light brown (7.5YR 6/4) 
clay loam, dark brown (7.5YR 3/4) moist; 
moderate fine subangular blocky structure; 
slightly hard, friable, slightly sticky and plas- 
tic; few very fine roots; many very fine and 
few fine tubular pores; many thin clay films 
on peds and in pores; strongly acid (pH 5.5); 
clear smooth boundary. 

B22t—35 to 48 inches, light brown (7.5YR 6/4) 
clay loam, dark brown (7.5YR 4/4) moist; 
massive; slightly hard, friable, slightly sticky 
and plastic; few very fine roots ; few fine tubu- 
lar pores; many thin clay films lining tubular 
pores; strongly acid (pH 5.5); clear smooth 
boundary. 

B38t—43 to 54 inches, pink (7.5YR 7/4) clay loam, 
dark brown (7.5YR 4/4) moist; massive: 
slightly hard, friable, slightly sticky and 
plastic; few fine tubular pores; many thin 
clay films lining pores; strongly acid (pH 
5.3); clear smooth boundary. 

IIC—54 to 60 inches, very gravelly loamy fine 
sand; few very fine roots; 85 percent gravel; 
strongly acid (pH 5.2). 

The A horizon is mainly pale brown or brown (10YR 
5/3 and 6/3 and 7.5YR 5/4) gravelly loam or gravelly 
clay loam, but it is heavy loam or heavy clay loam in 
some places. 
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The Bt horizon is mainly light yellowish brown to 
pink (10YR 5/3, 5/4, 6/8, 6/4, 7/3, and 7/4 and 7.5YR 
5/4, 6/4, and 7/4) clay loam, but it is clay in places at a 
depth of more than 38 inches. Reaction is medium acid. 
Depth to the very gravelly substratum is 40 to 60 
inches. 

122—-Coombs gravelly loam, 0 to 2 percent slopes. 
This nearly level soil is on old low terraces and old allu- 
vial fans. 

Included with this soil in mapping were small areas 
of Clear Lake, Haire, Bale, and Yolo soils and a reddish 
soil that has a heavy clay subsoil. Also included were 
areas of soils that have a semicemented conglomerate 
below the subsoil and areas of soils near Hagen Road 
that are underlain by rhyolytic tuff. 

Runoff is slow. The hazard of erosion is slight. 

This soil is mainly used for prune orchards, but the 
orchards are being converted to vineyards. Capability 
unit ITIs-—3 (14). 

123—Coombs gravelly loam, 2 to 5 percent slopes. 
This gently sloping soil is on old terraces and old allu- 
vial fans. It has the profile described as representative 
for the series. 

Included with this soil in mapping were small areas 
of soils that have slopes of.as much as 9 percent and 
small areas of Clear Lake, Cole, Haire, and Yolo soils. 
Also included were few small areas of a soil in the Big 
Ranch Road area that have a red clay subsoil and areas 
of soils near Hagen Road that are underlain by rhyo- 
lytic tuff. 

Runoff is slow. The hazard of erosion is slight. 

This soil is mainly used for prune orchards, but it is 
being converted to vineyards. Much of the area is used 
for homesites. Capability unit [[Ie-8 (14). 


Cortina series 


The Cortina series consists of excessively drained 
soils on flood plains and alluvial fans. Slope is 0 to 5 
percent. Elevation is 100 to 500 feet. These soils formed 
from recent stratified alluvium. The vegetation consists 
of willows and water grasses. The mean annual precipi- 
tation is 30 to 35 inches, and the mean annual tempera- 
ture is 61° to 64° F. Summers are hot and dry, and win- 
ters are cool and moist. The frost-free season is 230 to 
260 days. 


In a representative profile the surface layer is about 
21 inches thick. It is pale brown, neutral very gravelly 
loam in the upper 11 inches and light brownish gray, 
mildly alkaline very gravelly sandy loam in the lower 
10 inches. The underlying material to a depth of 60 
inches or more is stratified, light brownish gray, mildly 
alkaline very gravelly loamy sand. 

Permeability is rapid. The effective rooting depth is 
60 inches or more. Available water capacity is 2 to 5 
inches. 

Cortina soils are used mostly for vineyards. Some 
areas are used for prune orchards. 

Representative profile of Cortina very gravelly loam, 
0 to 5 percent slopes, 50 feet south of intersection of 
Silverado Trail and State Highway 128, SE14NW1%, 
sec, 8,R.5 W., T.7N.: 


Ap—0 to 11 inches, pale brown (10YR 6/3) very 
gravelly loam, dark grayish brown (10YR 
4/2) moist; massive; soft, friable, nonsticky 
and nonplastic; many very fine roots; many 
very fine and fine interstitial pores; 50 per- 
cent gravel; neutral (pH 7.0); clear smooth 
boundary. 

A12—11 to 21 inches, light brownish gray (10YR 
6/2) very gravelly sandy loam, dark grayish 
brown (10YR 4/2) moist; massive; soft, fri- 
able, nonsticky and nonplastic; many very 
fine roots; many very fine and fine interstitial 
pores; 50 percent gravel; mildly alkaline (pH 
7.5); clear wavy boundary. 

IIC1—21 to 32 inches, light brownish gray (10YR 
6/2) very gravelly loamy sand, dark grayish 
brown (1LOYR 4/2) moist; massive; soft, fri- 
able, nonsticky and nonplastic; many very 
fine and few medium roots; many very fine 
and fine interstitial pores; 70 percent gravel; 
mildly alkaline (pH 7.5); clear wavy bound- 


ary. 

1IC2—32 to 60 inches; light brownish gray (10YR 
6/2) very gravelly loamy sand, dark grayish 
brown (10YR 4/2) moist; massive; soft, fri- 
able, nonsticky and nonplastic; many very fine 
and few medium roots; many very fine and 
fine interstitial pores; 80 percent gravel; 
mildly alkaline (pH 7.5). 


The A horizon is pale brown, brown, fight brownish 
gray, grayish brown, or dark grayish brown (10YR 
6/38, 6/2, 5/2, 5/3, and 4/2) very gravelly sandy loam, 
very gravelly loam, or very stony loam. Reaction is 
slightly acid to mildly alkaline. The gravel content 
ranges from 50 to 60 percent. 

The IIC horizon is light brownish gray or brown 
(10YR 6/2 and 5/3) very gravelly loamy sand or very 
stony loam. Reaction is slightly acid to moderately alka- 
line. The coarse-fragment content ranges from 50 to 90 
percent. 


124—Cortina very gravelly loam, 0 to 5 percent 
slopes. This nearly level to gently sloping soil is on flood 
plains. It has the profile described as representative for 
the series. 

Included with this soil in mapping were small areas 
of Bale and Yolo soils and areas of gravel deposits adja- 
cent to waterways. 

Runoff is slow. The hazard of erosion is slight. 

This soil is used for vineyards and orchards. Capabil- 
ity unit [Vs—4 (14). 

125—Cortina very stony loam, 0 to 5 percent slopes. 
This nearly level to gently sloping soil is on alluvial 
fans. It has a profile similar to the one described as rep- 
resentative for the series, but stones larger than 10 
inches are throughout the profile. 

Included with this soil in mapping were small areas of 
of Bale and Yolo soils and Riverwash. 

Runoff is slow. The hazard of erosion is slight. 

This soil is mainly used for pasture. Some of the 


acreage is being converted to vineyards. Capability unit 
IVs~4 (14). 
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Diablo series 


The Diablo series consists of well drained soils on up- 
lands. Slope is 5 to 50 percent. Elevation is 50 to 1,500 
feet. These soils formed in material weathered from 
sandstone and shale. The plant cover is mostly annual 
grasses and scattered oaks. The mean annual precipita- 
tion is 25 to 30 inches, and the mean annual tempera- 
ture is 59° to 62° F. Summers are hot and dry, and win- 
ters are cool and moist. The frost-free season is 220 to 
260 days. 

In a representative profile the surface layer is dark 
gray and very dark gray, acid clay 25 inches thick. The 
underlying material is calcerous clay 35 inches thick. It 
is ight olive brown in the upper 12 inches and light 
yellowish brown in the lower 23 inches. Weathered 
sandstone and shale are at a depth of 60 inches. 

Permeability is slow. The effective rooting depth 
is 40 to 80 inches. Available water capacity is 6 to 
10 inches. 

Diablo soils are mainly used for range and pasture. 
A few small areas on the lower slopes are used for 
vineyards. 

Representative profile of Diablo clay, 15 to 30 per- 
cent slopes, about 1,500 feet south of intersection of 
State Highways 12 and 121 and Duhig Road, 
NEIANE, sec. 23, T.5 N., R. 4 W.: 


Al11—0 to 6 inches, dark gray (10YR 4/1) clay, 
very dark gray (10YR 3/1) moist; moderate 
coarse subangular blocky structure; ex- 
tremely firm, very sticky and very plastic; 
many very fine roots; many fine interstitial 
pores; slightly acid (pH 6.2); clear smooth 
boundary. 

A12—-6 to 25 inches, very dark gray (10YR 3/1) 
clay, very dark grayish brown (2.5Y 3/2) 
moist; weak very coarse prismatic structure; 
extremely hard, extremely firm, very sticky 
and very plastic; many coarse slickensides; 
many very fine roots; many fine interstitial 
pores; slightly acid (pH 6.2); clear wavy 
boundary. 

Clea—25 to 87 inches, light olive brown (2.5Y 
5/4) clay, olive brown (2.5Y 3/4 moist) ; weak 
very coarse angular blocky structure; ex- 
tremely hard, extremely firm, very sticky and 
very plastic; many medium slickensides ; com- 
mon very fine roots; common fine interstitial 
pores; violently effervescent lime in segrega- 
tions; moderately alkaline (pH 8.0); gradual 
smooth boundary. 

C2—37 to 60 inches, light yellowish brown (2.5Y 
6/4) clay, light olive brown (2.5Y 5/4) moist; 
weak very coarse angular blocky structure; 
extremely hard, extremely firm, very sticky 
and very plastic; few fine roots; few fine 
interstitial pores; slightly effervescent; mod- 
erately alkaline (pH 8.0); abrupt smooth 
boundary. 

Cr3—60 to 64 inches, light yellowish brown (2.5Y 
6/4) fractured soft fine-grained sandstone. 


The A horizon is mainly dark gray or very dark gray 
(10YR 4/1 and 3/1, N 4/, and N 38/) clay, but it is 


clay loam in some pedons. Reaction is slightly acid to 
mildly alkaline. When dry, this soil develops cracks 1 
to 4 inches wide that extend into the C horizon. The 
lower part of the A horizon also hag common to many 
intersecting slickensides. 

The C horizon ranges from light yellowish brown to 
dark grayish brown (2.5Y, 6/4, 5/4, 5/2, and 4/2) 
clay or light clay. Reaction is moderately alkaline. 
The C horizon is generally calcareous and has lime dis- 
seminated in soft masses and seams and in places as 
concretions. Depth to weathered sandstone or shale 
ranges from 40 to 80 inches. 


126—Diablo clay, 5 to 9 percent slopes. This moder- 
ately sloping soil is on footslopes on uplands. 

Included with this soil in mapping were small areas 
of Dibble, Fagan, and Haire soils. Also included were 
areas of soils that are simliar to this Diablo soil but 
that are dark grayish brown. 

Runoff is slow. The hazard of erosion is slight. 

This soil is mainly used for range and pasture. Some 
small areas are used for varietal vineyards. Capability 
unit Ile-5 (15); Clayey range site. 

127—Diablo clay, 9 to 15 percent slopes. This 
strongly sloping soil is on footslopes on uplands. 

Included with this soil in mapping were small areas 
of Dibble, Fagan, and Haire soils. Also included are 
areas of soils that are similar to this Diablo soil but 
that are dark grayish brown. 

Runoff is medium. The hazard of erosion is moderate. 

This soil is used for range and pasture. Capability 
unit IIIe-5 (15); Clayey range site. 

128—Diablo clay, 15 to 30 percent slopes. This moder- 
ately steep soil is on side slopes on uplands. It has the 
profile described as representative for the series. 

Included with this soil in mapping were small areas 
of Fagan, Haire, and Millsholm soils. 

Runoff is rapid. The hazard of erosion is moderate. 

This soil is used for range and pasture. Landslips 
and road stabilization are serious problems in develop- 
ing some sites. Capability unit [Ve-5 (15); Clayey 
range site. 

129—Diablo clay, 30 to 50 percent slopes. This steep 
soil is on uplands. 

Included with this soil in mapping were small areas 
of Dibble, Fagan, and Millsholm soils. Also included 
were areas of Diablo soils that have gullies and 
landslips. 

Runoff is rapid. The hazard of erosion is moderate 
to high. 

This soil is used as range and watershed. Landslips 
and road stabilization are serious problems in develop- 
ing some sites. Capability unit VIe-1 (15); Clayey 
range site. 


Dibble series 


The Dibble series consists of well drained soils on 
uplands. Slope is 5 to 75 percent. Elevation is 200 
to 2,000 feet. These soils formed in material weathered 
from sandstone and shale. The vegetation is mostly 
annual grasses and scattered oaks. The mean annual 
precipitation is 25 to 35 inches, and the mean annual 
temperature is 62° to 64° F. Summers are hot and 
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dry, and winters are cool and moist. The frost-free 
season is 220 to 260 days. 

In a representative profile the surface layer is pale 
brown and brown, slightly acid silty clay loam 9 inches 
thick. The subsoil is brown and yellowish brown, 
slightly acid silty clay and clay 25 inches thick. 
Weathered sandstone is at a depth of 34 inches. 

Permeability is slow. The effective rooting depth 
is 20 to 40 inches. Available water capacity is 5 to 7 
inches. 

Dibble soils are used mostly for range. Some areas 
in the vicinity of Lake Berryessa are used for 
recreation. 


Representative profile of Dibble silty clay loam, in an 
area of Bressa-Dibble complex, 15 to 30 percent slopes, 
6,000 feet west on Partrick Road from intersection 
with Browns Valley Road and 900 feet north of 
Partrick Road in an ornamental eucalyptus orchard, 
T.6N.,R.5 W.: 


A11—0 to 4 inches, pale brown (10YR 6/3) silty 
clay loam, brown (10YR 4/3) moist; weak 
coarse subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly 
plastic; common, very fine roots; common 
very fine tubular pores; slightly acid (pH 
6.5); clear wavy boundary. 

A12—4 to 9 inches, brown (10¥R 5/8) silty clay 
loam, brown (10YR 4/3) moist; weak medium 
subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; 
many, very fine roots; common very fine 
tubular pores; slightly acid (pH 6.5); clear 
wavy boundary. 

Bit—9 to 14 inches, brown (10YR 5/3) silty clay, 
dark yellowish brown (10YR 4/4) moist; 
weak medium subangular blocky structure; 
slightly hard, friable, slightly sticky and 
slightly plastic; common very fine roots; com- 
mon very fine tubular pores; many thin clay 
films on peds; slightly acid (pH 6.2); clear 
smooth boundary. 

B2t—14 to 34 inches, yellowish brown (10YR 
5/4) clay, dark yellowish brown (10YR 4/4) 
moist; strong coarse angular blocky struc- 
ture; hard, very firm, sticky and very plastic; 
common very fine roots; common very fine 
tubular pores; continuous moderately thick 
clay films lining pores and on peds; slightly 
acid (pH 6.2); clear wavy boundary. 

Cr—34 to 39 inches, shattered and weathered 
yellowish brown (10YR 5/6) sandstone mixed 
with clay that has white granular coatings. 


The A horizon is light brownish gray, pale brown, 
brown, or yellowish brown (10YR 5/38, 6/2, 6/3, and 
6/4) silt loam, loam, or silty clay loam. 

The Bt horizon is brown, dark yellowish brown, 
light yellowish brown or yellowish brown (10YR 
5/8, 6/4, 5/4, and 4/4). Reaction is slightly acid or 
neutral. Depth to weathered sandstone is 20 to 40 
inches. 

The Dibble soils are mapped only in complexes with 
Bressa soils. 


Egbert series 


The Egbert series consists of poorly drained soils 
in basins and on alluvial fans. Slope is 0 to 2 percent. 
Elevation is 15 to 30 feet. These soils formed in mixed 
alluvium. The vegetation is mostly annual grasses and 
scattered oaks and hay in cultivated fields. The mean 
annual precipitation is 24 to 30 inches, and the mean 
annual temperature is 60° to 62° F, Summers are hot 
and dry, and winters are cool and moist. The frost-free 
season is 220 to 260 days. 

In a representative profile, the surface layer is gray, 
light brownish gray, and grayish brown, neutral and 
moderately alkaline silty clay loam 19 inches thick. 
The underlying material is dark gray and gray, moder- 
ately alkaline clay to a depth of 60 inches and more. 

Permeability is slow. The effective rooting depth 
is more than 60 inches. Available water capacity is 
8 to 12 inches. 

Egbert soils are used mostly for hay. Some areas 
are used for orchards and vineyards. 

Representative profile of Egbert silty clay loam, 
1,800 feet south of Imola Avenue and Southern Pacific 
Railroad and 500 feet east of railroad track, T. 5 N., 
R. 4 W. (nonsectionalized) : 


Ap—O to 11 inches, gray and light brownish gray 
(10YR 6/1, 6/2) silty clay loam and few fine 
distinct dark brown (7.5YR 4/4) mottles, 
very dark grayish brown (10YR 3/4) and 
few distinct dark yellowish brown (1OYR 
3/4) mottles moist; weak medium subangular 
blocky structure (cloddy) ; very hard, friable, 
sticky and plastic; few medium and many 
very fine and fine roots; many medium and 
fine tubular and vesicular pores; neutral (pH 
7.0) ; abrupt smooth boundary. 

A12—11 to 19 inches, gray and grayish brown 
(lOYR 5/1, 5/2) silty clay loam and many 
medium district brown (7.5YR 4/4) mottles, 
very dark gray (10YR 3/1) and many me- 
dium distinct strong brown (7.5YR 5/6) 
mottles moist; moderate coarse subangular 
blocky structure; very hard, firm, sticky and 
plastic; many fine and very fine roots; many 
fine and very fine tubular pores; moderately 
alkaline (pH 8.0) ; clear smooth boundary. 

Clg—19 to 33 inches, dark gray and gray (10YR 
4/1, 5/1) silty clay loam and many medium 
distinct brown (7.5YR 4/4) mottles, black 
(10YR 2/1) and many medium distinct brown 
(7.5YR 4/4) mottles moist; massive; very 
hard, firm, sticky and plastic; many fine and 
very fine roots; common very fine and fine 
tubular and interstitial pores; few thin clay 
films lining pores and as bridges; salt crys- 
tals; moderately alkaline (pH 8.0); clear 
smooth boundary. 

C2g—83 to 48 inches, dark gray and gray (10YR 
4/1, 5/1) clay and many medium distinct 
brown (7.5YR 4/4) mottles, black (10YR 
2/1) and very dark grayish brown (10YR 
8/2) and very dark brown (10YR 2/2) 
mottles moist; massive; very hard, firm, 
slightly sticky and plastic; few very fine 
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roots; common very fine and fine tubular and 
interstitial pores; continuous, moderately 
thick clay films lining pores and as bridges; 
salt crystals; moderately alkaline (pH 8.0); 
gradual smooth boundary. 

C8g—48 to 60 inches, gray (10YR 5/1) clay and 
many medium distinct yellowish brown 
(10YR 5/6) mottles, dark brown (10YR 3/3) 
and very dark grayish brown (10YR 3/2) and 
many medium distinct dark yellowish brown 
(LOYR 3/4) mottles moist; massive; very 
hard, firm, sticky and plastic; very few very 
fine roots; common very fine and fine tubular 
and interstitual pores; continuous thin clay 
films lining pores and as bridges; moderately 
alkaline (pH 8.0). 


The A horizon is mainly light brownish gray, gray, 
and grayish brown (10YR 6/1, 6/2, 5/1, and 5/2) 
silty clay loam or silty clay. In some pedons the upper 
part of the A horizon is overwash. Mottles range from 
few to many and from fine to medium. 

The C horizon is dark grayish brown, gray, dark 
gray, very dark gray, or black (10YR 4/2, 5/1, 4/1, 
8/1, and 2/1) silty clay loam, silty clay, or clay. 
Reaction is neutral to moderately alkaline. The con- 
tent of salt crystals varies because of fluctuating 
ground water. 

The Egbert soils in Napa County are less acid than 
is defined in the range for the series. This difference, 
however, does not greatly alter the use and behavior 
of the soils. 


130—Egbert silty clay loam. This nearly level soil is 
on alluvial plains and basin rims. It has the profile 
described as representative for the series. 

Included with this soil in mapping were small areas 
of Clear Lake, Haire, and Reyes soils and areas of 
soils that have slopes of 2 to 5 percent on basin rims. 

Runoff is slow. The hazard of erosion is slight. 
Occasional flooding and a fluctuating water table are 
limitations to the use of this soil. 

This soil is mainly used for hay. Some of the acreage 
is used for orchards and vineyards. Capability unit 
TVw-3 (14). 


Fagan series 


The Fagan series consists of well-drained soils on 
uplands. Slope is 5 to 50 percent., Elevation is 200 to 
1,500 feet. These soils formed in material weathered 
from sandstone and shale. The plant cover is mostly 
annual grasses and forbs and sparse perennial grasses 
in some areas. Some areas on north-facing slopes are 
in oaks. The mean annual precipitation is 20 to 30 
inches, and the mean annual temperature is 59° to 
62° F. Summers are hot and dry, and winters are cool 
and moist. The frost-free season is 220 to 260 days. 

In a representative profile the surface layer is dark 
grayish brown, medium acid clay loam 10 inches thick. 
The subsoil is 86 inches thick. The upper 18 inches is 
dark grayish brown, and light olive brown, medium 
acid clay. The lower 18 inches is light yellowish brown, 
medium acid sandy clay loam. Weathered sandstone 
is at a depth of 46 inches. 


Permeability is slow. The effective rooting depth 
is 40 to 60 inches. Available water capacity is 6 to 10 
inches. 

Fagan soils are used for range and pasture. 

Representative profile of Fagan clay loam, 5 to 15 
percent slopes, about 34 mile north of intersection of 
Se at 12 and Lynch Road, NEMNWY), sec. 5, 


” 


Ap—0 to 6 inches, dark grayish brown (2.5Y 4/2) 
clay loam, very dark grayish brown (10YR 
3/2) moist; moderate coarse subangular 
blocky structure; hard, friable, nonsticky and 
slightly plastic; many very fine roots; many 
interstitial pores; medium acid (pH 5.8); 
abrupt smooth boundary. 

A12—6 to 10 inches, dark grayish brown (2.5Y 
4/2) clay loam, very dark grayish brown 
(10YR 3/2) moist; strong medium subangular 
blocky structure; hard, friable, sticky and 
slightly plastic; many, very fine and fine 
roots; many interstitial and tubular pores; 
medium acid (pH5.8) ; clear smooth boundary. 

Bit—10 to 16 inches, dark grayish brown (10YR 
4/2) clay loam, very dark grayish brown 
(1OYR 3/2) moist; weak medium prismatic 
structure that parts to moderate medium sub- 
angular blocky; slightly hard and hard, fri- 
able, slightly sticky and plastic; common very 
fine roots; common tubular and interstitial 
pores; few thin clay films on peds; medium 
acid (pH 5.8); clear smooth boundary. 

B21t—16 to 25 inches dark grayish brown (10YR 
4/2) clay, very dark grayish brown (10YR 
8/2) moist; weak medium angular blocky 
structure; very hard, firm, sticky and very 
plastic; few fine pores; thin continuous clay 
films on peds, medium acid (pH 5.8); gradual 
irregular boundary. 

B22t—25 to 28 inches, light olive brown (2.5 5/6) 
clay, oiive brown (2.5Y 4/4) moist; weak me- 
dium and coarse subangular blocky structure; 
very hard, firm, sticky and very plastic; thin 
continuous clay films on peds; medium acid 
(pH 5.8); clear irregular boundary. 

B38t—28 to 46 inches, light yellowish brown 
(10YR 6/4) sandy clay loam, yellowish brown 
(10YR 5/5) moist; common fine distinct 
brown and common fine prominent black 
variegations; weak fine angular blocky struc- 
ture; hard, friable, nonsticky and slightly 
plastic; few thin clay films on peds, medium 
acid (pH 5.8); gradual wavy boundary. 

Cr—46 to 50 inches, light yellowish brown (1l0YR 
6/4) soft sandstone; medium acid. 


The A horizon is generally dark grayish brown 
or grayish brown (10YR 5/2, 4/2 and 2.5Y 5/2, 4/2) 
clay loam, but it is loam or clay loam in some profiles. 
Reaction is medium acid or slightly acid. 

The Bt horizon is dark grayish brown, grayish 
brown, light yellowish brown, and light oliv2 brown 
(LOYR 5/2, 4/2, and 6/4 and 2.5Y 5/2, 4/2, 6/4, 5/4, 
and 5/6) clay loam, silty clay loam, sandy clay, and 
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silty clay. Depth to weathered sandstone ranges from 
40 to 60 inches. 


131—Fagan clay loam, 5 to 15 percent slopes. This 
moderately sloping to strongly sloping soil is on foot 
slopes on uplands. It has the profile described as rep- 
resentative for the series. 

Included with this soil in mapping were smal] areas 
of Bressa, Diablo, Dibble, and Haire soils and areas 
of soils in the vicinity of Kelly Road and Highway 12 
that are dark fine sandy loam underlain by soft sand- 
stone. 

Runoff is medium. The hazard of erosion is moderate. 

This soil is mainly used for range and pasture. A 
few small areas are in dryland grain. Capability unit 
IiIe—8 (15); Fine Loamy range site. 

132—Fagan clay loam, 15 to 30 percent slopes. This 
moderately steep soil is on side slopes on uplands. 

Included with this soil in mapping were small areas 
of Diablo, Dibble, Haire, and Hambright soils and a 
strong brown clayey soil that has a profile similar to 
this Fagan soil but is less than 40 inches deep to 
bedrock. Also included were small areas of a soil that 
is similar to this Fagan soil but that is calcareous in 
the subsoil. 

Runoff is rapid. The hazard of erosion is moderate. 

This soil is mainly used for range and pasture. A 
few small areas are in dryland grain. Capability unit 
TVe-3 (15); Fine Loamy range site. 

133—Fagan clay loam, 30 to 50 percent slopes. This 
steep soil is on uplands. 

Included with this soil in mapping were small 
areas of Diablo, Dibble, and Hambright soils. Also 
included were small areas of a fine sandy loam and 
areas of soils that are similar to this Fagan soil but 
that are less than 40 inches deep to bedrock. 

Runoff is rapid. The hazard of erosion is high. This 
soil is subject to landslips. 


This soil is used as range and watershed. Capability 
unit VIe—-1 (15); Fine Loamy range site. 

134—Fagan clay loam, 30 to 50 percent slopes, 
slipped. This steep soil is on uplands. It has a profile 
similar to the one described as representative for the 
series, but the areas are scarred with old and recent 
landslips. Occasional rock outcrops occur on ridgetops. 

Included with this soil in mapping were small areas 
of Diablo, Dibble, and Hambright soils, small areas of 
soils less than 40 inches deep to bedrock, and small 
areas of soils that are alkaline or slightly caleareous 
in the subsoil. Occasional rock outcrops occur on 
ridgetops. 

Runoff is rapid. The hazard of erosion is high. 


This soil is used for range and watershed. Capability 
unit VIIe-1 (15); Fine Loamy range site. 


Felta series 


The Felta series consists of well drained soils on 
terraces. Slope is 5 to 50 percent. Elevation is 300 to 
2,000 feet. These soils formed in materia] weathered 
from volcanic tuffs mixed with uplifted river sediment 
and metamorphosed basic rock. The vegetation is 
madrone, Douglas-fir, scrub oak, and manzanita, The 
mean annual precipitation is 30 to 40 inches, and the 


mean annual temperature is 50° to 62° F. Summers 
are hot and dry, and winters are cool and moist. The 
frost-free season is 220 to 260 days. 

In a representative profile the surface layer is gray- 
ish brown, slightly acid very gravelly loam 7 inches 
thick. The subsoil is grayish brown, medium acid very 
gravelly clay loam 19 inches thick. The substratum is 
brown, strongly acid very gravelly sandy clay loam. 

Permeability is moderate. The effective rooting depth 
is 60 inches or more. Available water capacity is 4 to 
6 inches. 

Felta soils are used mostly for watershed, wildlife 
habitat, and recreation. 

Representative profile of Felta very gravelly loam, 
in an area of Boomer-Forward-Felta complex, 5 to 
30 percent slopes, about 1,800 feet west on Lyman 
Canyon Drive from State Highway 29 and 100 feet 
ner of Rates Canyon Road, NW14NE1, sec. 22, R. 

4 T. 8 N.: 


Al—0 to 7 inches, grayish brown (10YR 5/2) very 
gravelly loam, very dark grayish brown 
(10YR 8/2) moist; moderate fine subangular 
blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many fine 
roots; common fine interstitial pores; 50 per- 
cent gravel; slightly acid (pH 6.5); clear 
wavy boundary. 

B21t—7 to 16 inches, grayish brown (10YR 5/2) 
very gravelly clay loam, very dark grayish 
brown (10YR 3/2) moist; moderate medium 
subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; 
many fine roots; many fine interstitial pores; 
60 percent gravel; medium acid (pH 6.0); 
clear wavy boundary. 

B22t—16 to 26 inches, grayish brown (10YR 5/2) 
very gravelly clay loam, very dark grayish 
brown (10YR 3/2) moist; moderate medium 
subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; 
common fine and medium roots; many fine 
interstitial pores; common thin clay films lin- 
ing pores and as brdges; 60 percent gravel; 
medium acid (pH 5.8); clear irregular 
boundary. 

C—26 to 60 inches, brown (10YR 5/3) very 
sandy clay loam, dark grayish brown (10YR 
4/2) moist; massive; hard, firm, slightly 
sticky and slightly plastic; few fine roots; 
common fine interstitial pores; common thin 
clay films lining pores and as bridges; 55 per- 
cent gravel; strongly acid (pH 5.5). 


The A horizon is gray or grayish brown (10YR 5/1, 
5/2). Reaction is slightly acid or neutral. The gravel 
content ranges from 50 to 60 percent. 

The Bt horizon is gray or grayish brown (10YR 5/1, 
5/2). Reaction is slightly acid or medium acid. The 
horizon is 50 to 60 percent gravel. 

The C horizon is brown, pale brown, or brownish 
gray (10YR 6/8, 6/2, and 5/3). Reaction is medium 
acid to strongly acid. The gravel content ranges from 
50 to 60 percent. Depth to weathered old alluvium 
is 40 to 60 inches or more. 
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Felta soils are mapped only in complexes with 
Boomer and Forward soils. 


Felton series 


The Felton series consists of well drained soils on 
uplands. Slope is 15 to 75 percent. Elevation is 300 
to 2,000 feet. These soils formed in material weathered 
from sandstone and shale. The plant cover is Douglas- 
fir, ponderosa pine, manzanita, and fern and grasses 
and redwoods in moist draws. The mean annual pre- 
cipitation is 25 to 35 inches, and the mean annual 
temperature is 54° to 56° F. Summers are warm and 
dry, and winters are cool and moist. The frost-free 
season is 220 to 260 days. 

In a representative profile the surface layer is dark 
grayish brown, neutral gravelly loam 6 inches thick. 
The subsoil is about 27 inches thick. It is dark brown 
and brown, slightly acid clay loam in the upper 17 
inches and reddish yellow, medium acid clay loam in 
the lower 10 inches. Weathered shale is at a fepth of 
33 inches. 

Permeability is moderately slow. The effective root- 
ing depth is 30 to 40 inches. Available water capacity 
is 5 to 8 inches. 

These soils are used for timber and wildlife habitat. 

Representative profile of Felton gravelly loam, 30 
to 50 percent slopes, 1.87 miles north on Dry Creek 
Road from intersection with Orchard Avenue, 50 feet 
weds Dry Creek Road, T. 6 N., R. 5 W. (nonsection- 
alized) : 


O1—2 inches to 0, duff and litter. 

A1—0O to 6 inches, dark grayish brown (10YR 
4/2) gravelly loam, very dark brown (1L0YR 
2/2) moist; moderate medium granular struc- 
ture; soft, friable, slightly sticky and slightly 
plastic; many very fine and fine and common 
medium roots; common fine tubular pores; 
few thin clay films on peds and lining pores; 
20 percent gravel; neutral (pH 7.0); clear, 
wavy boundary. 

Bit—6 to 10 inches, dark grayish brown (10YR 
4/2) gravelly clay loam, very dark brown 
(10YR 2/2) moist; weak fine subangular 
structure; soft, friable, slightly sticky and 
slightly plastic; common very fine and fine 
roots; common very fine and fine tubular and 
interstitial pores; common moderately thick 
clay films on peds and lining pores; 20 per- 
cent gravel; neutral (pH 7.0); clear wavy 
boundary. 

B21t—10 to 14 inches, dark brown (7.5YR 4/2) 
clay loam, dark brown (7.5YR 3/2) moist; 
moderate fine subangular blocky structure; 
hard, friable, slightly sticky and slightly plas- 
tic; common very fine and fine roots; common 
very fine and fine. tubular and interstitial 
pores ; common moderately thick clay films on 
peds and lining pores; slightly acid (pH 6.5) ; 
clear wavy boundary. 

B22t—14 to 23 inches, brown (7.5YR 5/4) clay 
loam, dark brown (7.5YR 4/2) moist; moder- 
ate medium and fine subangular blocky struc- 


ture; hard, friable, sticky and plastic; com- 
mon fine and few very fine roots; common 
very fine and fine tubular and interstitial 
pores; common moderately thick clay films 
on peds and lining pores; slightly acid (pH 
6.2) ; gradual wavy boundary. 

B23t—23 to 33 inches, reddish yellow (7.5YR 
6/6) clay loam, dark brown (7.5YR 4/4) 
moist; moderate medium subangular blocky 
structure; hard, friable, sticky and plastic; 
few very fine and fine tubular and interstitial 
pores; common, moderately thick clay films 
on peds and lining pores; medium acid (pH 
6.0); gradual irregular boundary. 

Cr—88 to 86 inches, weathered shale, 


The A horizon is dark grayish brown, grayish brown, 
brown, or dark brown (10YR 5/2, 4/2, 5/3, and 4/3 
and 7.5YR 5/2, 4/2) gravelly loam, loam, or clay loam. 
Structure is moderate granular to weak subangular 
blocky. Reaction is neutral or slightly acid. 

The B2t horizon is brown, dark brown, strong brown, 
or reddish yellow (7.5 YR 5/2, 4/2, 5/4, 5/6, and 6/6) 
clay loam and may include subhorizons of clay. Depth 
to the Cr horizon is 30 to 40 inches. 

The Felton soils in Napa County are shallower to 
bedrock than is defined in the range for the series. 
This difference, however, does not greatly alter the 
use and behavior of the soils. 


135—Felton gravelly loam, 15 to 30 percent slopes. 
This moderately steep soil is on side slopes. 

Included with this soil in mapping were small areas 
of Forward, Kidd, Lodo, and Sobrante soils. Also in- 
cluded were areas of soils that are similar to this 
Felton soil, but one is more than 40 inches deep to 
bedrock, one is strongly acid in the subsoil, and one 
has a clay subsoil. 

Runoff is rapid. The hazard of erosion is moderate. 

This soil is used mostly for timber and wildlife 
habitat. Capability unit [Ve-1 (5). 

136—-Felton gravelly loam, 30 to 50 percent slopes. 
This steep soil is on uplands. It has the profile described 
as representative of the series. 

Included with this soil in mapping are small areas 
of Forward, Kidd, Lodo, and Sobrante soils. Also in- 
cluded were small areas of soils that are similar to 
this Felton soil, but one is more than 40 inches deep 
to bedrock and one is strongly acid in the subsoil. 

Runoff is rapid. The hazard of erosion is moderate 
to high. 

This soil is used for timber and wildlife habitat. 
Capability unit VIe—1 (5). 

137—Felton gravelly loam, 50 to 75 percent slopes. 
This very steep soil is on uplands. 

Included with this soil in mapping were small areas 
of Dibble, Lodo, Los Gatos, and Maymen soils. Also 
included were small areas of soils that are similar to 
this Felton soil but that are more than 40 inches deep 
to bedrock. 

Runoff is very rapid. The hazard of erosion is high, 

This soil is mainly used for watershed and wildlife 
habitat. A few areas are used for timber. Capability 
unit Vile-1 (5). 
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Forward series 


The Forward series consists of well drained soils on 
uplands. Slope is 2 to 75 percent. Elevation is 400 to 
3,500 feet. These soils formed in material weathered 
from rhyolite. The plant cover is Douglas-fir, madrone, 
scrub oak, pepper, and bay trees. The mean annual 
precipitation is 30 to 50 inches, and the mean annual 
temperature is 54° to 56° F. Summers are warm and 
dry, and winters are cool and moist. The frost-free 
season is 200 to 230 days. 

In a representative profile the surface layer is light 
gray, slightly acid gravelly loam 4 inches thick. The 
subsoil is light gray, medium acid and strongly acid 
loam 22 inches thick. The substratum is light gray, 
strongly acid gravelly loam that overlies weathered 
rhyolitic tuff at a depth of 35 inches. 

Permeability is moderately rapid. The effective root- 
ing depth is 20 to 40 inches. Available water capacity 
is 2 to 4.5 inches. 

Forward soils are used for watershed, wildlife 
habitat, and limited timber production. 

Representative profile of Forward gravelly loam, 30 
to 75 percent slopes, 80 feet north of southeast corner 
of parking lot facing southernmost building on Pacific 
Union College campus and 380 feet east, SW14SW1, 
sec. 8, T.8N.,R.5 W.: 


O1—2 inches to 0, duff and litter; slightly acid. 

Al—0 to 4 inches, light gray (10YR 6/1) gravelly 
loam, very dark grayish brown (10YR 3/2) 
moist; strong fine and medium granular struc- 
ture; soft, very friable, slightly sticky and 
slightly plastic; many very fine, medium, and 
coarse roots; many very fine and fine inter- 
stitial pores; 20 percent gravel; slightly acid 
(pH 6.5); diffuse wavy boundary. 

B1—4 to 10 inches, light gray (10YR 7/2) loam, 
dark brown (10YR 4/3) moist; weak medium 
subangular blocky structure that parts to 
weak fine granular; soft, friable, slightly 
sticky and slightly plastic; many very fine, 
fine, medium, and coarse roots; few medium 
and common very fine and fine tubular pores; 
10 percent gravel; medium acid (pH 6.0); 
diffuse wavy boundary. 

B21—10 to 17 inches, light gray (10YR 7/2) 
loam, brown (10YR 5/8) moist; weak me- 
dium subangular blocky structure that parts 
to weak fine granular; soft, friable, slightly 
sticky and slightly plastic; few very fine, fine, 
medium, and coarse roots; few medium and 
common very fine and fine tubular: pores; 10 
percent gravel; medium acid (pH 5.8); 
gradual wavy boundary. 

B22—17 to 26 inches, light gray (10YR 7/2) 
loam, brown (10YR 5/8) moist; weak medium 
subangular and weak fine granular struc- 
ture; soft friable, slightly sticky and slightly 
plastic; few very fine and fine, common me- 
dium, and many coarse roots; few medium 
and common very fine and fine tubular pores; 
10 percent gravel; strongly acid (pH 5.5); 
gradual wavy boundary. 

C1—26 to 35 inches, light gray (10YR 7/2) 


gravelly loam, brown (10YR 5/8) moist; 
weak fine granular structure; slightly hard, 
friable, slightly sticky and slightly plastic; 
few very fine and fine and common medium 
roots; many very fine and fine tubular pores; 
25 percent gravel; strongly acid (pH 5.5); 
gradual wavy boundary. 

C2r—35 to 49 inches, light gray (10YR 7/1) 
weathered rhyolitic tuff, very pale brown 
(10YR 7/3) moist. 


The A horizon is light gray, light brownish gray, or 
pale brown (10YR 6/1, 6/2, and 6/3) gravelly loam or 
loam. It is 10 to 20 percent gravel. Reaction is slightly 
acid or medium acid. 

The B horizon is light gray or light brownish gray 
(LOYR 7/2, 6/2) gravelly loam or loam. It is 10 to 20 
percent gravel. Reaction is medium acid or strongly 
acid. 

The C horizon is very pale brown or light gray 
(LOYR 7/1, 7/2, 7/8, and 8/8) gravelly loam or loam. It 
is 10 to 30 percent gravel. Reaction is medium acid or 
strongly acid. Depth to weathered rhyolitic tuff is 20 to 
AO inches. 

138—Forward gravelly loam, 2 to 9 percent slopes. 
This gently sloping to moderately sloping soil is on side 
slopes on uplands. 

Included with this soil in mapping were small areas 
of Aiken, Boomer, Kidd, and Sobrante soils. Also in- 
cluded were areas of soils that are similar to this 
Forward soil but that have a clay loam subsoil and that 
are less than 20 inches deep to bedrock. 

Runoff is medium. The hazard of erosion is slight. 

This soil is used for limited timber production, vine- 
yards and orchards, wildlife habitat, and watershed. 
Capability unit I[Ie-1 (5). 

139—Forward gravelly loam, 9 to 30 percent slopes. 
This strongly sloping to moderately steep soil is on 
side slopes on uplands. 


Included with this soil in mapping were small areas 
of Aiken, Boomer, Kidd, and Sobrante soils. Also in- 
cluded were areas of soils that are similar to this For- 
ward soil but that have a clay loam subsoil and that 
are less than 20 inches deep to bedrock. 

Runoff is medium. The hazard of erosion is slight to 
moderate. 


This soil is used for limited timber production, wild- 
life habitat, and watershed. Capability unit IVe-1 (5). 

140—Forward gravelly loam, 30 to 75 percent slopes. 
This steep and very steep soil is on uplands. It has the 
profile described as representative of the series. 

Included with this soil in mapping were small areas 
of Aiken, Boomer, Kidd, and Sobrante soils. Also in- 
cluded were areas of soils that are similar to this For- 
ward soil but that have a clay loam subsoil and areas 
of clayey, less sloping soils. 

Runoff is very rapid. The hazard of erosion is high to 
very high. 

This soil is used for timber, recreation, wildlife 
habitat, and watershed. Capability unit VIIe-1 (5). 

141—Forward-Kidd complex, 50 to 75 percent slopes. 
This complex consists of very steep soils on uplands. 
These soils are so intermingled that it was not practical 
to separate them at the scale used in mapping. Com- 
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monly, the Forward soils are on toe slopes and the Kidd 
soils on side slopes. 

This complex is about 60 percent Forward soils, about 
20 percent Kidd soils, and about 20 percent Aiken, 
Boomer, and Sobrante soils and areas of rock outcrop. 

Runoff is rapid and the hazard of erosion is high 
in the less sloping areas. Runoff is very rapid and the 
hazard of erosion is very high in the more sloping 
areas. 

The soils in this complex are used for limited timber 
production, wildlife habitat, and watershed. Capability 
unit VIIe—1 (5). 


Guenoc series 


The Guenoc series consists of well drained soils on 
uplands. Slope is 5 to 75 percent. Elevation is 700 to 
3,000 feet. These soils formed in material weathered 
from basic igneous rock. The vegetation is mostly 
annual grasses, scattered oaks, and some brush in 
shallower areas. The mean annual precipitation is 25 to 
85 inches, and the mean annual temperature is 59° to 
62° F. Summers are hot and dry, and winters cool and 
moist. The frost-free season is 200 to 230 days. 

In a representative profile the surface layer is dark 
reddish brown and reddish brown, neutral loam 12 
inches thick. The subsoil is dark red, neutral clay loam 
18 inches thick. Fractured, shattered basalt is at a 
depth of 30 inches. 

Permeability is moderately slow. The effective root- 
ing depth is 25 to 40 inches. Available water capacity 
is 4.5 to 7 inches. 

Guenoc soils are used mostly for range. Some areas 
are used for wildlife habitat and watershed. 

Representative profile of Guenoc loam, 30 to 50 per- 
cent slopes, about 2,700 feet east on Spanish Valley 
Trail from intersection with Snell Valley Road and 
100 feet southeast of Spanish Valley Trail, NW14SE14 
sec. 22,T. 10 N., R. 5 W.: 


A11—0 to 8 inches, dark reddish brown (5YR 3/2) 
loam, dark reddish brown (5YR 3/2) moist; 
weak fine subangular blocky structure; 
slightly hard, friable, slightly sticky and 
slightly plastic; many very fine roots; com- 
mon very fine and fine tubular and intersti- 
tial pores; neutral (pH 7.0); clear wavy 
boundary. 

A12—8 to 12 inches, reddish brown (5YR 4/4) 
loam, dark reddish brown (5YR 3/4) moist; 
moderate medium and coarse angular and sub- 
angular blocky structure; hard, friable, 
slightly sticky and slightly plastic; many 
very fine and few medium roots; common 
very fine and fine tubular and interstitial 
pores; neutral (pH 7.0); clear irregular 
boundary. 

B21t—-12 to 22 inches, dark red (2.5YR 3/6) clay 
loam, dark reddish brown (2.5YR 3/4) moist; 
moderate medium and coarse angular and sub- 
angular blocky structure; hard, firm, slightly 
sticky and slightly plastic; common very fine, 
few coarse roots; common very fine and fine 
tubular and interstitial pores; few thin clay 


films on peds and lining pores; 10 percent 
gravel; neutral (pH 7.0); clear wavy bound- 


ary. 

B22t—22 to 30 inches, dark red (2.5YR 3/6) clay 
loam, dark red (2.5YR 3/6) moist; massive; 
hard firm, sticky, plastic; common very fine 
and few coarse roots; common very fine and 
fine tubular and interstitial pores; few thin 
clay films lining pores; 10 percent gravel; 
neutral (pH 7.0); clear irregular boundary. 

R—30 inches, fractured shattered basalt. 


The A horizon is mainly dark brown, reddish brown, 
or dark reddish brown (7.5YR 4,/2, 8/2 and 5YR 3/2, 
5/8, 4/8, and 4/4) loam, but it is silty clay loam in 
some pedons. Reaction is slightly acid or neutral. 

The Bt horizon is weak red, dusky red, and dark red 
(2.5YR 3/6, 3/2, and 4/2 and 10R 3/6, 3/2, and 4/2) 
clay loam or silty clay loam. It is 5 to 30 percent gravel, 
cobbles, and stones in some pedons where the Bt horizon 
is cay loam. Depth to shattered basalt is 25 to 40 
inches. 


142—-Guenoc loam, 30 to 50 percent slopes. This steep 
soil is on uplands. It has the profile described as repre- 
sentative for the series. 

Included with this soil in mapping were small areas 
of Aiken, Felta, Hambright, Henneke, and Montara 
soils. Also included were areas of Rock outcrop and 
areas of soils that have stones on the surface. 

Runoff is rapid. The hazard of erosion is moderate. 

This soil is used for range, wildlife habitat, and 
watershed. Capability unit VIe~1 (15) ; Loamy Upland 
range site. 

143—Guenoc-Rock outcrop complex, 5 to 30 percent 
slopes. This complex consists of areas of Rock outcrop 
and soils on uplands mainly in the Snell Valley area 
adjoining Lake County. The soils formed in material 
weathered from basalt and andesite. The areas are so 
intermingled that it was not practical to separate them 
at the scale used in mapping. 

This complex is about 60 percent Guenoc soils, 30 
percent Rock outcrop, and 10 percent Felta, Hambright, 
Henneke, Maxwell, and Montara soils. Rock outcrop is 
in areas 1 to 5 acres in size. It consists of andesite and 
basalt boulders, stones, or outcrops. Some areas of 
this complex that are not in Snell Valley are less rocky 
and have a surface layer of silt loam. 

Runoff is rapid. The hazard of erosion is moderate. 

This complex is mainly used for wildlife habitat, 
watershed, and limited grazing. Some areas near Lake 
Berryessa are used for recreation. Capability unit Vle-1 
(15); Loamy Upland range site. 

144—-Guenoc-Rock outcrop complex, 30 to 75 percent 
slopes. This complex consists of areas of Rock outcrop 
and steep to very steep soils on uplands mainly in the 
Snell Valley area adjoining Lake County. The soils 
formed in material weathered from andesite and basalt. 
The areas are so intermingled that it was not practical 
to separate them at the scale used in mapping. 

This complex is about 50 percent Guenoc soils, 40 
percent Rock outcrop, and 10 percent Felta, Hambright, 
Henneke, and Montara soils. Rock outcrop is in areas 
1 to 5 acres in size. It consists of andesite and basalt 
boulders, stones, or outcrops. 
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Runoff is rapid in the less sloping areas and very 
a in the steeper areas. The hazard of erosion is 

igh. 

This complex is mainly used for wildlife habitat, 
watershed, and limited grazing. Some areas near Lake 
Berryessa are used for recreation. Capability unit VIle- 
1 (15); Loamy Upland range site. 


Haire series 


The Haire series consists of moderately well drained 
soils on old terraces and alluvial fans. Slope is 0 to 80 
percent. Elevation is 20 to 300 feet. These soils formed 
from alluvium derived from sedimentary rock. The 
vegetation in uncultivated areas consists of annual 
grasses and forbs. The mean annual precipitation is 
25 to 30 inches, and the mean annual air temperature 
is 58° to 60° F. Summers are hot and dry, and winters 
a cool and moist. The frost-free season is 220 to 260 

ays. 

In a representative profile the surface layer is brown 
and grayish brown medium acid loam 22 inches thick. 
The subsurface layer is light gray medium acid sandy 
clay loam 5 inches thick. The subsoil is pale brown very 
strongly acid clay to a depth of 45 inches. Below this, it 
is pale yellow very strongly acid sandy clay to a depth 
of 60 inches. 

Permeability is very slow. The effective rooting depth 
is mainly 60 inches or more, but it is 20 to 30 inches 
for most locally grown root-sensitive crops. The avail- 
able water capacity is 3 to 6 inches. 

Haire soils are mainly used for dryland and irrigated 
pasture. Some areas are used for small prune orchards, 
but many of these are being planted to varietal grapes. 
Some other areas are used for range. 

Representative profile of Haire loam, 0 to 2 percent 
slopes, about 600 feet south and 300 feet east of first 
right turn on Green Island Road about 114 miles west 
ee Highway 29, SEYANWI, sec. 14, T. 4 N., R. 
4W.: 


Ap1—0 to 6 inches, brown (10YR 5/3) loam, very 
dark grayish brown (10YR 8/2) moist; mas- 
sive; hard, friable, slightly sticky and slightly 
plastic; many very fine roots; common very 
fine interstitial and tubular pores; medium 
acid (pH 5.6); abrupt wavy boundary. 

Ap2—6 to 15 inches, brown (10YR 5/8) loam and 
common fine distinct dark brown (7.5YR 3/2) 
mottles, very dark grayish brown (10YR 8/2) 
moist; massive; slightly hard, friable, slightly 
sticky and slightly plastic; common very fine 
roots; common fine and few coarse interstitial 
and tubular pores; medium acid (pH 6.0); 
clear smooth boundary. 

A138—15 to 22 inches, grayish brown (10YR 5/2) 
loam and common, fine, faint dark yellowish 
brown (10YR 4/4) mottles, dark brown (10YR 
8/3) moist; massive; slightly hard, friable, 
slightly sticky and slightly plastic; common 
fine roots; common fine interstitial pores, 
more porous than Ap2; medium acid (pH 
6.0); clear smooth boundary. 

A2—22 to 27 inches, light gray (LOYR 7/2) sandy 
clay loam, mixed light brownish gray (10YR 


6/2) and yellowish brown (10YR 5/4) moist; 
massive; slightly hard, friable, slightly sticky 
and plastic; common very fine roots; common 
fine interstitial pores; medium acid (pH 6.0); 
abrupt wavy boundary. 

B2t—27 to 45 inches, pale brown (10YR 6/8) clay, 
dark grayish brown (2.5Y 4/2) moist; mas- 
sive; very hard, extremely firm, very sticky 
and very plastic; common interstitial pores; 
many thick clay films lining pores and as 
bridges; very strongly acid (pH 5.0); clear 
smooth boundary. 

B3t—45 to 60 inches, pale yellow (5Y 7/3) sandy 
clay, yellowish brown (10YR 5/4) and pale 
brown (10YR 6/8) moist; massive; slightly 
hard, friable, very sticky and very plastic; 
few thick clay films with clay mainly as 
bridges; very strongly acid (pH 5.0). 


The A horizon is grayish brown or brown (10YR 
5/2, 5/3) loam or clay loam. Reaction is medium acid 
or strongly acid. 

The B2t horizon ranges from very pale brown to light 
yellowish brown (10YR 7/8, 7/4, 6/2, and 6/4). Re- 
action is medium acid to very strongly acid. The B2t 
horizon is underlain by strongly acid or very strongly 
acid layers of very gravelly, very cobbly, or stony clay 
loam or sandy clay, some of which are semicemented. 


145—Haire loam, 0 to 2 percent slopes. This nearly 
level soil is on old low terraces and alluvial fans. It has 
the profile described as representative for the series. 

Included with this soil in mapping were small areas 
of Clear Lake, Cole, Pleasanton, and Reyes soils. Also 
included were areas of soils where subsoiling has caused 
mixing of the surface layer with material from the 
subsoil and areas of soils that have a surface layer of 
sandy loam. 

Runoff is slow. There is little or no hazard of erosion. 

The soil is used for pasture, but much of the acreage 
is being planted to vineyards. Capability unit IIIs-3 
(14) ; Claypan range site. 

146—Haire loam, 2 to 9 percent slopes. This gently 
sloping to moderately sloping soil is on old terraces 
and alluvial fans. 

Included with this soil in mapping were small areas 
of Clear Lake, Fagan, Diablo, and Dibble soils. Also 
included were areas of soils that have a surface layer 
of sandy loam and areas of soils that the similar to 
this Haire soil but that are redder throughout the 
profile. 

Runoff is slow to medium. The hazard of erosion is 
slight. 

This soil is mainly used for grazing, but some of these 
areas are being planted to varietal wine grapes. Capa- 
bility unit IIIe-3 (14); Claypan range site. 

147—Haire clay loam, 0 to 2 percent slopes. This 
nearly level soil is on old low terraces and alluvial fans. 

Included with this soil in mapping were small areas 
of Cole and Reyes soils. Also included were areas of 
soils where subsoiling has caused mixing of the surface 
layer with material from the subsoil. 

Runoff is slow. There is no hazard of erosion. 

This soil is mainly used for pasture, but some of 
these areas are being planted to varietal wine grapes. 
Capability unit IIIs-3 (14); Claypan range site. 
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148—Haire clay loam, 2 to 9 percent slopes. This 
gently sloping to moderately sloping soil is on old 
terraces and alluvial fans. 

Included with this soil in mapping were small areas 
of Clear Lake, Diablo, Dibble, and Fagan soils. Also 
included were areas of soils that are similar to this 
Haire soil but that are redder throughout the profile. 

Runoff is slow to medium. The hazard of erosion is 
slight. 

This soil is mainly used for grazing, but some of 
these areas are being planted to wine grapes. Capability 
unit [Ife-3 (14); Claypan range site. 

149—Haire clay loam, 9 to 15 percent slopes. This 
strongly sloping soil is on old terraces. 

Included with this soil in mapping were small areas 
of Diablo, Dibble, Fagan, and Millsholm soils. Also 
included were areas of soils that are similar to this 
Haire soil but that are redder throughout the profile. 

Runoff is medium. The hazard of erosion is moderate. 

This soil is mainly used for range. Some small areas 
are used for dryfarmed grain. Capability unit [Ve-3 
(15); Claypan range site. 

150—Haire clay loam, 15 to 30 percent slopes. This 
hilly soil is on terraces. 

Included with this soil in mapping were small areas 
of Diablo, Dibble, Fagan, and Millsholm soils. Also 
included were areas of Haire soils that are subject 
to a moderate hazard of sheet erosion and areas of 
soils that are similar to this Haire soil but that are 
redder throughout the profile. 

Runoff is rapid. The hazard of erosion is moderate. 

This soil is used mostly for range and some limited 
dryfarmed grain. Capability unit VIe-1 (15) ; Claypan 
range site. 


Hambright series 


The Hambright series consists of well drained soils 
on uplands. Slope is 2 to 75 percent. Elevation is 400 
to 2,500 feet. These soils formed in material weathered 
from basic volcanic rock. The vegetation is annual 
grasses and forbs and oaks on gentler slopes. Most of 
the areas are brushy and rocky. The mean annual pre- 
cipitation is 23 to 85 inches, and the mean annual 
temperature is 59° to 62° F. Summers are hot and dry, 
and winters are cool and moist. The frost-free season 
is 220 to 260 days. 

In a representative profile the surface layer is dark 
grayish brown and brown, medium acid very stony 
loam and about 6 inches thick. The subsoil is dark 
brown, medium acid very stony loam about 6 inches 
thick. Fractured basic igneous bedrock is at a depth of 
12 inches. 

Permeability is moderate. The effective rooting depth 
is 10 to 20 inches. Available water capacity is 1 to 2 
inches. 

Hambright soils are mainly used for wildlife habitat 
and watershed, and a few areas are used for range. 

Representative profile of Hambright very stony loam, 
in an area of Hambright-Rock outcrop complex, 30 to 
75 percent slopes, 1 mile southwest of Milliken Reser- 
voir and about 100 feet west of Atlas Peak Road, 
NEYNEY, sec. 18, R. 4 W., T. 6 N.: 


A1—0 to 1 inch, dark grayish brown (10YR 4/2) 


very stony loam, dark brown (7.5YR 3/2) 
moist; weak fine and medium granular struc- 
ture; soft, very friable, nonsticky and non- 
plastic; many very fine roots; many very fine 
tubular and interstitial pores; 50 percent 
pebbles, cobbles, and stones; medium acid (pH 
5.6); clear smooth boundary. 

A8—1 inch to 6 inches, brown (10YR 4/3) very 
stony loam, dark reddish brown (5YR 3/2) 
moist; massive; slightly hard, friable, non- 
sticky and slightly plastic; common very fine 
roots; many very fine tubular pores; 60 per- 
cent pebbles, cobbles, and stones; medium acid 
(pH 5.6); clear wavy boundary. 

B2—6 to 12 inches, dark brown (7.5YR 4/4) very 
stony loam, dark reddish brown (5YR 3/2) 
moist; massive; slightly hard, friable, non- 
sticky and slightly plastic; common very fine 
roots; many very fine tubular pores; 60 per- 
cent pebbles, cobbles, and stones; medium 
acid (pH 5.6); abrupt wavy boundary. 

R—12 inches, fractured basic igneous bedrock. 


The A horizon is dark grayish brown, brown, dark 
brown, or reddish brown (10YR 4/2, 4/8; 7.5YR 4/2, 
4/4; 5YR 5/3, 4/3) loam and is gravelly, stony, or 
cobbly. Coarse fragments make up 35 to more than 
75 percent of this horizon. Reaction is slightly acid 
or medium acid. 

The B2 horizon is dark brown, dark reddish brown, 
or reddish brown (7.5YR 4/8, 4/4, and 5YR 3/2, 3/38, 
3/4, 5/3, and 4/3) loam and is gravelly, stony, or 
cobbly. Coarse fragments make up 85 to more than 
75 percent of this horizon. Depth to fractured basic 
igneous bedrock ranges from 10 to 20 inches. 


151—Hambright-Rock outcrop complex, 2 to 30 per- 
cent slopes. This complex consists of areas of Rock out- 
crop and soils on plateaus and uplands mainly in the 
Atlas Peak and Soda Canyon areas. The soils formed 
in material weathered from basic rock. The areas are 
so intermingled that it was not practical to separate 
them at the scale used in mapping. 

This complex is about 50 percent Hambright soils, 
25 to 30 percent Rock outcrop, and 15 to 25 percent 
Forward, Guenoc, Kidd, and Sobrante soils. Rock out- 
crop is in areas 1 to 5 acres in size. It consists of basic 
igneous boulders, cobbles, rhyolitic material, stones, or 
outcrops. 

Runoff is medium to rapid. The hazard of erosion is 
slight to moderate. 

This complex is used for wildlife habitat, watershed, 
and limited grazing. Capability unit VIe-1 (15); Very 
Shallow Rocky range site. 

152—Hambright-Rock outcrop complex, 30 to 75 
percent slopes. This complex consists of areas of Rock 
outcrop and steep and very steep soils on uplands 
mainly in the Atlas Peak area. The soils formed in 
material weathered from basic rock. The areas are so 
intermingled that it was not practical to separate them 
at the scale used in mapping. 

This complex is about 50 percent Hambright soils, 
80 to 40 percent Rock outcrop, and 10 to 20 percent 
Forward, Guenoc, Henneke, Kidd, and Sobrante soils. 
The Hambright soils have the profile described as 
representative of the series. Rock outcrop is in areas 
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1 to 5 acres in size. It consists of cobbles, stones, 
rhyolitic masses, or outcrops. 

Runoff is rapid to very rapid. The hazard of erosion 
is high. 

This complex is used for wildlife habitat, recreation, 
watershed, and limited grazing. Capability unit VIlIe-1 
(15) ; Very Shallow Rocky range site. 


Henneke series 


The Henneke series consists of excessively drained 
soils on uplands. Slope is 5 to 75 percent. Elevation is 
500 to 4,000 feet. These soils formed in material 
weathered from serpentine. The vegetation is scattered 
oak, digger pine, scrub oak, manzanita, muskbrush, 
toyon, MacNabb cypress, and a few annual grasses. The 
mean annual precipitation is 25 to 45 inches, and the 
mean annual temperature 59° to 62° F. Summers are 
hot and dry, and winters are cool and moist. The frost- 
free season is 220 to 260 days. 

In a representative profile the surface layer is reddish 
brown, neutral gravelly loam 7 inches thick. The sub- 
soil is reddish brown, mildly alkaline very gravelly clay 
loam 8 inches thick. Fractured, greenish blue serpentine 
is at a depth of 15 inches. 

Permeability is moderately slow. The effective root- 
ing depth is 10 to 20 inches. Available water capacity 
is 1 to 8 inches. 

Henneke soils are used for wildlife habitat, water- 
shed, and limited grazing. 

Representative profile of Henneke gravelly loam, 30 
to 75 percent slopes, 200 feet north and 200 feet west 
of intersection of Pope Canyon and Berryessa-Knoxville 
Roads, R. 4 W., T. 9 N. (nonsectionalized) : 


A1—0 to 7 inches, reddish brown (5YR 4/8) 
gravelly loam, dark reddish brown (5YR 3/3) 
moist; moderate fine granular structure; soft, 
very friable, slightly sticky and nonplastic; 
common very fine and fine roots; many very 
fine and fine tubular pores; 30 percent gravel; 
neutral (pH 7.0); abrupt smooth boundary. 

B2t—7 to 15 inches, reddish brown (5YR 3/4) 
very gravelly clay loam, dark reddish brown 
(BYR 8/8) moist; weak medium subangular 
blocky structure; slightly hard, firm, slightly 
sticky, slightly plastic; thin continuous clay 
films lining pores; 50 percent gravel; mildly 
alkaline (pH 7.5) ; abrupt wavy boundary. 

R—15 inches, fractured greenish blue serpentine. 


The Al horizon is dark brown, reddish gray, or 
‘reddish brown (7.5YR 4/2 and 5YR 4/3, 5/2, and 5/3) 
gravelly loam or gravelly clay loam. The gravel content 
ranges from 25 to 35 percent. Reaction is slightly acid 
or neutral. 

The B2t horizon ranges from dark brown, reddish 
yellow, reddish brown, dusky red, or red (5YR 7/6, 
6/6, 4/3, 5/4, and 3/4 and 2.5YR 3/2, 5/6, and 4/6) 
clay loam or clay that has gravel, cobbles or stones. 
Rock fragments make up 35 to 50 percent of the 
horizon. Reaction is neutral to moderately alkaline. 
Depth to weathered serpentine ranges from 10 to 20 
inches. 


153—Henneke gravelly loam, 5 to 30 percent slopes. 


This gently sloping to moderately steep soil is on toe 
slopes on uplands. 

Included with this soil in mapping were small areas 
of Bressa, Dibble, Lodo, Maymen, and Montara soils. 
Also included were small areas of dark gray clayey 
soils that crack upon drying, a few areas of rock out- 
crop that make up about 5 percent of this unit, and 
areas of soils that are similar to this Henneke soil but 
that are more than 20 inches deep to bedrock or are 
browner. 

Runoff is medium to rapid. The hazard of erosion 
is slight to moderate. This soil is very low in fertility. 

This soil is used mostly for wildlife habitat, recrea- 
tion, and watershed. A few areas are used for range. 
Ce pabily. unit VIIe-1 (15); Rocky Serpentine range 
site. 

154—Henneke gravelly loam, 30 to 75 percent slopes. 
This steep and very steep soil is on uplands. It has the 
profile described as representative for the series. 

Included with this soil in mapping were small areas 
of Lodo, Maymen, and Montara soils. Also included 
were small areas of rock outcrop that make up about 
10 percent of this unit and areas of soils that are 
similar to this Henneke soil but that are more than 20 
inches to bedrock or are browner. 

Runoff is rapid to very rapid. The hazard of erosion 
is moderate to high. This soil is very low in fertility. 

This soil is used for wildlife habitat, recreation, and 
watershed. A few areas are used for range. Capability 
unit VIIe-1 (15); Rocky Serpentine range site. 


Kidd series 


The Kidd series consists of well drained soils on 
uplands. Slope is 15 to 75 percent. Elevation is 500 to 
4,300 feet. These soils formed in material weathered 
from rhyolite. The vegetation includes manzanita, 
chamise, ceanothus, scrub oak, grasses, and forbs and 
a few ponderosa pine. The mean annual precipitation 
is 30 to 60 inches, and the mean annual temperature 
is 50° to 58° F. Summers are warm and dry, and 
winters are cool and moist. The frost-free season is 
220 to 260 days. 

In a representative profile the surface layer is gray- 
ish brown, medium acid loam 4 inches thick. The sub- 
soil is very pale brown, medium acid loam 10 inches 
thick. Fractured rhyolitic tuff bedrock is at a depth of 
14 inches. 

Permeability is moderately rapid. The effective root- 
ing depth is 12 to 15 inches. Available water capacity 
is 1 to 3 inches. 

Kidd soils are used for range where areas are ac- 
cessible to livestock and for wildlife habitat and 
recreation. 

Representative profile of Kidd loam, 30 to 75 percent 
slopes, 500 feet west of intersection of Deer Park and 
Crestmont Drive and 150 feet south of Deer Park Road, 
SWIASW sec. 7, T. 8 N., R. 5 W.: 


Al—0 to 4 inches, grayish brown (10YR 5/2) 
and very pale brown (10YR 7/3) loam, dark 
brown (7.5 YR 3/2) and brown (7.5YR 4/4) 
moist; moderate medium crumb structure; 
slightly hard, friable, slightly sticky and 
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slightly plastic; many fine and medium roots; 
many very fine and fine interstitial and tubular 
pores; 10 percent gravel; medium acid (pH 
5.8); clear smooth boundary. 

B21—4 to 10 inches, very pale brown (10 YR 7/3) 
loam, brown (7.5YR 4/4, 5/4) moist; weak 
medium subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plas- 
tic; few very fine roots; many very fine and 
fine and common medium interstitial and 
tubular pores; 10 percent gravel; medium 
acid (pH 6.0) ; clear wavy boundary. 

B22—10 to 14 inches, very pale brown (10YR 8/3) 
loam, light yellowish brown (10YR 6/4) 
moist; massive; hard, friable, slightly sticky 
and slightly plastic; few fine roots; many fine 
tubular pores; 10 percent gravel; medium 
acid (pH 6.0) ; abrupt irregular boundary. 

R—14 inches, white (1GYR 8/1) shattered hydro- 
litic tuff. 


The A horizon ranges from very pale brown to gray 
and grayish brown (10YR 8/8, 8/4, 7/3, 7/4, 6/3, 6/2, 
6/1, and 5/2) gravelly loam or loam. Reaction is slightly 
acid or medium acid. Gravel content ranges from 10 
to 20 percent. 

The B2 horizon ranges from very pale brown to 
light gray and grayish brown (10YR 8/3, 7/3, 7/4, 
6/2, 5/2, and 5/1) sandy loam, loam, or clay loam and 
is 5 to 10 inches thick. Gravel content ranges from 
10 to 20 percent. Hard fractured rhyolitic rock is at a 
depth of 12 to 15 inches. 


155—Kidd loam, 15 to 30 percent slopes. This moder- 
ately steep soil is on uplands. 

Included with this soil in mapping were small areas 
of Aiken, Boomer, Forward, and Hambright soils. Also 
included were areas of soils that are similar to this 
Kidd soil, but they have a light brown to pink surface 
layer and a brown to strong brown subsoil, or they have 
a subsoil of clay loam. 

Runoff is medium. The hazard of erosion is moderate 
if the plant cover is disturbed. 

This soil is used for wildlife habitat, recreation, and 
watershed. Capability unit VIle-1 (15); Very Shallow 
Rocky range site. 

156—Kidd loam, 30 to 75 percent slopes. This steep 
to very steep soil is on uplands. It has the profile de- 
scribed as representative for the series. 

Included with this soil in mapping were small areas 
of Aiken, Boomer, Forward, and Hambright soils. Also 
included were areas of soils that are similar to this 
Kidd soil but that have a light brown to pink surface 
layer and a brown to strong brown subsoil. ; 

Runoff is rapid and very rapid. The hazard of erosion 
is high to very high. ; 

This soil is used for wildlife habitat, recreation, and 
watershed. Capability unit VIle-1 (15); Very Shallow 
Rocky range site. 


Lodo series 


The Lodo series consists of somewhat excessively 
drained soils on uplands. Slope is 30 to 75 percent. 
Elevation is 400 to 2,500 feet. These soils formed in 


material weathered from sandstone and shale. The 
vegetation is chamise, manzanita, and scrub oak and 
small trees in protected areas. The mean annual pre- 
cipitation is 80 to 40 inches, and the mean annual 
temperature is 60° to 62° F. Summers are hot and dry, 
and winters are cool and moist. The frost-free season 
is 220 to 260 days. 

In a representative profile the surface layer is brown, 
neutral loam 4 inches thick. The subsoil is brown, neu- 
tral heavy loam 8 inches thick. Fractured sandstone 
is at a depth of 7 inches. 

Permeability is moderate. The effective rooting depth 
is 6 to 20 inches, but in most areas it is 6 to 12 inches. 
The available water capacity is 1 to 3.5 inches. 

Lodo soils are mainly used for wildlife habitat and 
watershed. A few areas are used for range. 

Representative profile of Lodo loam, in an area of 
Lodo-Maymen-Felton association, 30 to 75 percent 
slopes, 600 feet east on Oakville Grade Road from inter- 
section with Dry Creek Road and 300 feet north of 
Oakville Grade Road, NWSE, R. 5 W., T. 7 N.: 


A1—0 to 4 inches, brown (10YR 4/8) loam, dark 
brown (1OYR 3/3) moist; weak, very fine 
and medium granular structure; soft, friable, 
slightly sticky and slightly plastic; common 
very fine and fine roots; many fine and me- 
dium tubular and interstitial pores; neutral 
(pH 6.7) ; clear wavy boundary. 

B2—4 to 7 inches, brown (7.5YR 5/4) loam, dark 
brown (7.5YR 8/2) moist; weak medium 
granular and weak medium subangular blocky 
structure; hard, friable, slightly sticky and 
slightly plastic; common very fine and fine 
roots; many fine and medium tubular and in- 
terstitial pores; neutral (pH 6.7) ; clear wavy 
boundary. 

R—7 inches, fractured fine grained sandstone. 


The Al horizon is mainly grayish brown or brown 
(1OYR 4/8 and 5/2 and 2.5Y 5/2) loam or clay loam, 
but it is shaly loam or shaly clay loam in some profiles. 
Reaction is slightly acid or neutral. — 

The B2 horizon is mainly brown or yellowish brown 
(LOYR 5/8, 5/4 and 7.5YR 5/4) loam or clay loam, 
but it is shaly loam or shaly clay loam in some pro- 
files. Reaction is slightly acid or neutral. Depth to 
fractured, fine grained standstone and shale is 6 to 
20 inches. 

The soil is mapped only in association with Maymen, 
Millsholm, and Felton soils. 


157—Lodo-Maymen-Felton association, 30 to 75 per- 
cent slopes. This association consists of steep and very 
steep soils on hills mainly in the Dry Creek-Oakville 
Grade area in the central part ef Napa County. The 
Lodo soils in this association are in convex areas on 
south-facing slopes of 50 to 75 percent, and they are 
covered by brush and grass. The Maymen soils are on 
north-facing slopes of 30 to 50 percent, and they are 
covered by dense brush. The Felton soils are on north- 
and east-facing slopes that border Dry Creek and that 
are in moist draws; they are mainly covered by coni- 
fers, but some of the areas have a deciduous cover of 
chamise, forbs, and grasses. 
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This association is mainly 60 percent Lodo soils, 
20 percent Maymen soils, and 20 percent Felton soils. 
In areas near Greeg Mountain and west of Pope Valley, 
the association is 45 percent Ledo soils, 25 percent 
Maymen soils, 20 percent Felton soils, and 10 percent 
Millsholm soils and soils that are similar to Lodo soils 
but that are more than 10 inches deep to bedrock. 

Runoff is rapid to very rapid. The hazard of erosion 
is high to very high. It is higher in the Lodo soils than 
in the other soils of this association. 

These soils are used for timber, range, watershed, 
and wildlife habitat. Capability unit VIle-1 (15) ; Lodo 
and Maymen parts in Shallow Coarse Loamy range 
site, Felton part not assigned to a range site. 


Los Gatos series 


The Los Gatos series consists of well drained soils 
on uplands. Slope is 5 to 75 percent. Elevation is 400 
to 2,500 feet. These soils formed in material weathered 
from sandstone. The vegetation is mainly brush and a 
few scattered oaks and small areas of grass. The mean 
annual precipitation ranges from 30 to 40 inches, and 
the mean annual temperature is 54° to 57° F. Summers 
are warm and dry, and winters are cool and moist. The 
frost-free season is 220 to 250 days. 

In a representative profile the surface layer is 
yellowish brown and brown, neutral loam 16 inches 
thick. The subsoil is brown, slightly acid loam and 
clay loam 20 inches thick. Massive sandstone is at a 
depth of 36 inches. 

Permeability is moderately slow. The effective root- 
ing depth is 22 to 40 inches. Available water capacity 
is 8 to 8 inches. 

Los Gatos soils are mainly used for wildlife habitat 
and watershed. A few areas are used for range. 

Representative profile of Los Gatos loam, 30 to 50 
percent slopes, 800 feet east of Markley Resort off 
eee 128, NWIASWY, sec. 31, T. 8 N., 


Al1—0 to 8 inches, yellowish brown (10YR 5/4) 
loam, dark brown (10YR 3/3) moist; moder- 
ate medium granular structure; hard, friable, 
slightly sticky and slightly plastic; common 
fine and medium and few coarse roots; com- 
mon fine tubular and many very fine inter- 
stitial pores; neutral (pH 7.0); gradual 
smooth boundary. 

A12—8 to 16 inches, brown (10YR 5/3) loam, dark 
brown (10YR 3/3) moist; moderate medium 
subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; many fine 
and medium roots; common fine tubular and 
many very fine interstitial pores; neutral (pH 
7.0) ; gradual smooth boundary. 

B1t—16 to 25 inches, brown (7.5YR 5/4) loam, dark 
brown (7.5YR 3/2) moist; moderate medium 
subangular blocky structure; hard, friable, 
slightly sticky and plastic; common fine tubu- 
lar and many very fine interstitial pores; 
common thin clay films lining pores; slightly 
acid (pH 6.5) ; gradual smooth boundary. 

B2t—25 to 36 inches, brown (7.5YR 5/4) clay 
loam, reddish brown (SYR 4/4) moist; moder- 


ate medium subangular blocky structure; 
hard, friable, sticky and plastic; common fine 
tubular and many interstitial pores; com- 
mon thin clay films lining pores; slightly acid 
(pH 6.5) ; clear smooth boundary. 

R—36 inches, brown (7.5YR 5/4) massive sand- 
stone, dark brown (7.5YR 4/2) moist. 


The A horizon is yellowish brown, grayish brown, or 
brown (10YR 5/4, 5/8, and 5/2 and 7.5YR 5/2, 4/2) 
loam, gravelly loam, clay loam, or gravelly clay loam. 
The gravel content is 0 to 20 percent. Reaction is 
slightly acid or neutral. 

The Bt horizon is mainly brown, reddish brown, or 
yellowish red (7.5YR 5/4 and 5YR 5/3, 4/3, 5/6, and 
4/6) clay loam, but it is gravelly clay loam in some 
profiles. The gravel content is 0 to 20 percent. Reaction 
is medium acid to neutral. Depth to sandstone is 20 to 
40 inches. 


158—Los Gatos loam, 5 to 30 percent slopes. This 
moderately sloping to moderately steep soil is on toe 
slopes and side slopes on uplands. 

Included with this soil in mapping were small areas 
of Bressa, Henneke, Lodo, Maymen, Montara, and 
Sobrante soils. Also included were small areas of a 
clay soil that formed in material weathered from 
basic rock and areas of gravelly soils along the western 
shore of Lake Berryessa. 

Runoff is medium. The hazard of erosion is slight. 

This soil is used for range and wildlife habitat and 
for recreation in the Lake Berryessa area. Capability 
unit [Ve-1 (15); Loamy Upland range site. 

159—Los Gatos loam, 30 to 50 percent slopes. This 
steep soil is on uplands. It has the profile described as 
representative for the series. 

Included with this soil in mapping were small areas 
of Bressa, Henneke, and Sobrante soils. Also included 
were areas of gravelly Los Gatos soils along the 
western shore of Lake Berryessa. 

Runoff is rapid. The hazard of erosion is moderate. 

This soil is used for range and wildlife habitat and 
for recreation in the Lake Berryessa area. Capability 
unit VIe-1 (15); Loamy Upland range site. 

160—Los Gatos loam, 50 to 75 percent slopes. This 
very steep soil is on uplands. 

Included with this soil in mapping were small areas 
of Bressa, Dibble, Lodo, Maymen, and Sobrante soils 
and areas of Los Gatos soils, along the western shore 
of Lake Berryessa, that have gravelly layers. 

Runoff is rapid. The hazard of erosion is high. 

This soil is used for watershed and wildlife habitat. 
Capability unit VIIe-1 (15) ; Loamy Upland range site. 


Maxwell series 


The Maxwell series consists of somewhat poorly 
drained soils on old alluvial fans and basin rims. Slope 
is 2 to 9 percent. Elevation is 200 to 1,500 feet. These 
soils formed in material derived from serpentinitic 
alluvium. The vegetation is a sparse growth of lupine, 
tarweed, wild oats, and other annuals. The mean an- 
nual precipitation is 30 to 35 inches, and the mean 
annual temperature is 60° to 62° F. Summers are hot 
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and dry, and winters are cool and moist. The frost-free 
season is 200 to 250 days. 

In a representative profile the surface layer is dark 
gray, mildly alkaline and moderately alkaline clay 38 
inches thick. The underlying material, to a depth of 
62 inches or more, is gray, moderately alkaline clay 
that is calcareous at a depth of more than 48 inches. 

Permeability is very slow. The effective rooting depth 
is 60 inches or more. Available water capacity is 10 
to 12 inches. Most areas of this soil are artificially 
drained and have a water table at a depth of more 
than 5 feet. 

Maxwell soils are used for range and for improved 
annual pasture if irrigation water is available. 

Representative profile of Maxwell clay, 2 to 9 per- 
cent slopes, 250 feet east of Pope Canyon Road and 
700 feet west and 250 feet south of center of sec. 
14, T.9 N., R. 5 W.: 


Al1—0 to 10 inches, dark gray (N 4/) clay, very 
dark gray (N 3/) moist; moderate medium 
prismatic structure; extremely hard, very 
firm, sticky and very plastic; common very 
fine roots; common very fine tubular pores; 
many slickensides; mildly alkaline (pH 7.5); 
gradual smooth boundary. 

A12—10 to 26 inches, dark gray (N 4/) clay, very 
dark gray (N 3/) moist; strong medium pris- 
matic structure; very hard, very firm, sticky 
and plastic; common very fine roots; common 
very fine tubular pores; many slickensides; 
moderately alkaline (pH 8.0) ; gradual smooth 
boundary. 

AC—26 to 38 inches, dark gray (N 4/) clay, 
dark gray (N 4/) moist; moderate medium 
prismatic structure; very hard, very firm, 
sticky and very plastic; few very fine roots; 
few very fine tubular pores; few slickensides; 
moderately alkaline (pH 8.0) ; gradual smooth 
boundary. 

C1—38 to 48 inches, gray (N 5/) clay, dark gray 
(5Y 4/1) moist; massive; very hard, very 
firm, sticky and very plastic; few very fine 
roots ; few very fine tubular pores ; moderately 
alkaline (pH 8.0); gradual smooth boundary. 

C2—48 to 62 inches, gray (5Y 5/1) clay, dark 
gray (5Y 4/1) moist; massive; very hard, 
very firm, sticky, very plastic; few very fine 
roots ;.few very fine tubular pores; moderately 
alkaline (pH 8.0); strongly effervescent; lime 
in medium sized soft masses. 


The A horizon is mainly gray, dark gray, very dark 
gray, or black (N 5/, N 4/, N 8/, and N 2/) clay; but 
in some pedons it is clay loam; and in some areas at 
the edge of Pope Valley it is gravelly or cobbly. 

In the more poorly drained areas, the lower part of 
the C horizon may be greenish-gray. 


161—Maxwell clay, 2 to 9 percent slopes. This gently 
sloping to moderately sloping soil is on old alluvial 
fans and basin rims. It has the profile described as 
representative for the series. 

Ineluded with this soil in mapping were small areas 
of Montara and Tehama soils and small areas of soils 
that are similar to this Maxwell soil but that are red- 


dish brown to dark reddish brown. Also included were 
areas of soils in the Whitehall Lane area that have 
slopes of 0 to 2 percent. 

Runoff is slow. The hazard of erosion is slight. This 
soil is low in fertility. 

This soil is used for range and improved annual 
ee Capability unit [Vs—9 (15); Serpentine range 
site. 


Maymen series 


The Maymen series consists of somewhat exces- 
sively drained soils on uplands. Slope is 30 to 75 per- 
cent. Elevation is 400 to 2,500 feet. These soils formed 
in material weathered from sandstone and shale. The 
vegetation is chamise, manzanita, and scrub oak and 
small trees in protected areas. The mean annual pre- 
cipitation is 80 to 40 inches, and the mean annual tem- 
perature is 54° to 56° F. Summers are warm and dry, 
and winters are cool and moist. The frost-free season is 
220 to 260 days. 

In a representative profile the surface layer is pale 
brown, medium acid gravelly loam 6 inches thick. 
The subsoil is light yellowish brown, strongly acid 
gravelly loam 6 inches thick. Fractured sandstone is at 
a depth of 12 inches. 

Permeability is moderate. The effective rooting depth 
is 10 to 20 inches. The available water capacity is 1 
to 2 inches. 

Maymen soils are used for wildlife habitat, recrea- 
tion, and watershed. 

Representative profile of Maymen gravelly loam, in 
an area of Maymen-Los Gatos complex, 50 to 75 per- 
cent slopes, about 14, mile northwest of Markley Canyon 
Resort, SEIZANW1),, sec. 31, T. 8 N., R. 2 W.: 


A1l—0 to 6 inches, pale brown (10YR 6/8) gravelly 
loam, dark brown (10YR 3/3) moist; weak 
fine granular structure; soft, very friable, 
nonsticky and nonplastic; common very fine 
roots; many very fine and fine tubular pores; 
20 percent gravel; medium acid (pH 5.8); 
gradual smooth boundary. 

B2—6 to 12 inches, light yellowish brown (LOYR 
6/4) gravelly loam, dark yellowish brown 
(10 YR 4/4) moist; weak medium subangular 
blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common 
fine and medium roots; many fine and very 
fine tubular pores; 20 percent gravel; strongly 
acid (pH 5.5); clear wavy boundary. 

R—12 inches, light yellowish brown (10YR 6/4) 
fractured sandstone. 


The Al horizon is mainly pale brown, light brown- 
ish gray, or light yellowish brown (10 YR 6/2, 6/8, and 
6/4) gravelly loam, but in some pedons it is sandy loam 
or loam. It is 15 to 20 percent gravel. Reaction is 
slightly acid or medium acid. 

The B2 horizon is mainly light yellowish brown, 
yellowish brown, or brownish yellow (10YR 5/4, 6/4, 
and 6/6) gravelly loam, but in some pedons it is sandy 
loam. It is 15 to 20 percent gravel. Reaction is medium 
acid or strongly acid. Rock outcrops are commonly 
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associated with this soil. Depth to sandstone or shale 
ranges from 10 to 16 inches. 


162—Maymen-Los Gatos complex, 50 to 75 percent 
slopes. This complex consists of soils on uplands. 
These soils are so intermingled that it was not prac- 
tical to separate them at the scale used in mapping. 

This complex is about 60 percent Maymen soils, 25 
percent Los Gatos soils, and 15 percent small areas of 
Lodo and Millsholm soils and areas of Rock outcrop. 

Runoff is rapid on the Los Gatos soils and very 
rapid on the Maymen soils. The hazard of erosion is 
high in the Los Gatos soils and very high in the 
Maymen soils. 

The soils in this complex are used for range, wildlife 
habitat, and watershed and for recreation in areas near 
Lake Berryessa. Capability unit VIIe-1 (15) ; Maymen 
part in Shallow Coarse Loamy range site, Los Gatos 
part in Loamy Upland range site. 

1683—Maymen-Millsholm-Lodo association, 30 to 75 
percent slopes. This association consists of steep and 
very steep soils on hills mainly in the northern part of 
Napa County bordering Yolo County and extending 
southward to Lake Berryessa. The Maymen soils in this 
association are in convex areas on north-facing slopes 
of mainly 30 to 75 percent. The Millsholm soils are in 
convex areas on south-facing slopes of mainly 50 to 60 
percent near ridge peaks. The Lodo soils are in convex 
areas on south-facing slopes of mainly 30 to 75 percent. 

This complex is about 50 percent Maymen soils, 20 
percent Millsholm soils, 20 percent Lodo soils, and 10 
percent Rock outcrop. 

Runoff is rapid on slopes of less than 50 percent and 
very rapid on slopes of more than 50 percent. The 
hazard of erosion is high or very high. It is higher in 
the Lodo soils than in the other soils of this association. 

These soils are used for range, watershed, and wild- 
life habitat. Capability unit VIIe-1 (15); Shallow 
Coarse Loamy range site. 


Millsholm series 


The Millsholm series consists of well drained soils 
on uplands. Slope is 15 to 75 percent. Elevation is 500 
to 2,500 feet. These soils formed in material weathered 
from sandstone and shale. The native vegetation is 
mainly annual grasses and a few oaks. In some areas 
the cover is brush. The mean annual precipitation is 25 
to 35 inches, and the mean annual temperature is 60° 
to 62° F. Summers are hot and dry, and winters are 
cool and moist. The frost-free season is 220 to 260 days. 

In a representative profile the surface layer is pale 
brown, medium acid loam 4 inches thick. The subsoil is 
yellowish brown, medium acid clay loam. Sandstone is 
at a depth of 12 inches. 

Permeability is moderate. The effective rooting depth 
is 10 to 20 inches. Available water capacity is 2 to 4 
inches. 

Millsholm soils are mainly used for range. Some 
areas in the southwestern part of the county are used 
for dairy pasture. 

Representative profile of Millsholm loam, 15 to 30 
percent slopes, 1,400 feet south on Browns Valley Road 
from intersection of Redwood Road and 1,500 feet east 


of Browns Valley Road, T. 5 N., R. 4 W. (nonsection- 
alized): 


A1l—O to 4 inches, pale brown (1LOYR 6/3) loam, 
dark grayish brown (10YR 4/2) moist; weak 
medium subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly 
plastic; many fine roots; common fine tubular 
pores; medium acid (pH 6.0) ; gradual smooth 
boundary. 

B2—4 to 12 inches, yellowish brown (LOYR 5/4) 
clay loam, brown (10YR 4/3) moist; moder- 
ate medium subangular blocky structure; 

‘hard, friable, slightly sticky and _ plastic; 
many fine roots; common fine tubular pores; 
medium acid (pH 6.0); clear smooth bound- 


ary. 

R—12 inches, light yellowish brown (1L0YR 6/4) 
sandstone, dark yellowish brown (10YR 4/4) 
moist; common fine roots in cracks. 


The Al horizon is pale brown or very pale brown 
(10YR 6/3, 7/3). Reaction is medium acid or slightly 
acid. 

The B2 horizon is mainly light yellowish brown, 
yellowish brown, or brownish yellow (1L0YR 6/4, 5/4, 
and 6/ 6) clay loam, but it is loam in some pedons. Re- 
action is slightly acid or medium acid. 

Depth to sandstone or shale is 10 to 20 inches. 


164—Millsholm loam, 15 to 30 percent slopes. This 
gently sloping to moderately steep soil is on toe slopes 
and side slopes on uplands. It has the profile described 
as representative for the series. 

Included with this soil in mapping were small areas 
of Diablo, Haire, Fagan, and Maymen soils. Also in- 
cluded were small areas of soils that are subject to a 
moderate hazard of sheet and rill erosion, areas of 
soils that have a fine sandy loam surface layer, areas 
of soils that are strongly acid in places, and areas of 
soils that are less than 10 inches deep to bedrock. 

Runoff is rapid. The hazard of erosion is moderate. 

This soil is used mostly for range. Some areas in the 
southwestern part of Napa County are used for dairy 
pasture. Capability unit VIe-1 (15); Shallow Fine 
Loamy range site. 

165—Millsholm loam, 30 to 75 percent slopes. This 
steep and very steep soil is on uplands. 

Included with this soil in mapping were small areas 
of Bressa, Dibble, Fagan, and Maymen soils. Also in- 
cluded were areas of Millsholm soils that are subject to 
a moderate hazard of sheet and rill erosion, areas of 
soils that have a fine sandy loam surface layer, areas 
of soils that are strongly acid in some places, and 
areas of soils that are less than 10 inches deep to 
bedrock. 

Runoff is very rapid. The hazard of erosion is high. 

This soil is used for range. Capability unit VIIe-1 
(15) ; Shallow Fine Loamy range site. 


Montara series 


The Montara series consists of well drained soils on 
uplands. Slope is 5 to 50 percent. Elevation is 500 to 
1,500 feet. These soils formed in material weathered 
from serpentine. The vegetation consists mainly of an- 
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nual grasses and a few digger pine. The mean annual 
precipitation is 25 to 45 inches, and the mean annual 
temperature is 59° to 62° F. Summers are hot and dry, 
and winters are cool and moist. The frost-free season 
is 240 to 260 days. 

In a representative profile the surface layer is gray- 
ish brown and dark grayish brown mildly alkaline clay 
loam underlain at a depth of 12 inches by serpentine. 

Permeability is moderately slow. The effective root- 
ing depth is 10 to 15 inches. Available water capacity 
is 2 to 2.5 inches. 

Montara soils are used mostly for wildlife habitat 
and watershed. Areas of Montara soils that adjoin 
areas of other soils that are in pasture are used for 
grazing. 

Representative profile of Montara clay loam, 5 to 30 
percent slopes, approximately 14 mile northwest of 
intersection of Snell Valley and Span Trail Roads, 
SEIYZNWY, sec. 22, T10N., R. 5 W 


A11—0 to 4 inches, eer Grow (10YR 5/2) 
clay loam, very dark brown (10YR 2/2) moist; 
moderate fine and medium subangular blocky 
structure; hard, friable, sticky and plastic; 
many fine and very fine roots; many very fine 
tubular pores; mildly alkaline (pH 7.8) ; clear 
wavy boundary. 

A12—4 to 12 inches, dark grayish brown 2.5Y 
4/2) clay loam, very dark grayish brown 
(2.5Y 3/2) moist; moderate coarse subangular 
blocky structure; hard, friable, sticky and 
plastic; common fine and very fine roots; many 
very fine tubular pores; mildly alkaline (pH 
7.8); abrupt wavy boundary. 

R—12 inches, serpentine. 


The A horizon is gray, grayish brown, or dark gray- 
‘ish brown (10YR 5/2, 4/2, and 5/1 and 2.5Y 5/2, 4/2). 
Reaction is neutral to moderately alkaline. Depth to 
bedrock is 10 to 15 inches. Gravel and cobbles that are 
pay serpentine make up 5 to 10 percent of the 
profile. 


166—Montara clay loam, 5 to 30 percent slopes. This 
gently sloping to moderately steep soil is on foot slopes, 
side slopes, and rounded ridgetops on uplands. It has 
the profile described as representative for the Montara 
series, 

Included with this soil in mapping were areas of 
Henneke and Maxwell soils. Also included were areas 
of rock outcrop and areas of soils that are similar to 
this Montara soil but that are clayey or that are less 
than 10 inches deep to bedrock. 

Runoff is rapid. The hazard of erosion is moderate. 

This soil is used for range, wildlife habitat, and 
watershed. Capability unit VITe-1 (15); Serpentine 
range site. 

167—Montara clay loam, 30 to 50 percent slopes. 
This steep soil is on uplands. 

Included with this soil in mapping were small areas 
of Bressa, Henneke, and Lodo soils and areas of soils 
that are similar to this Montara soil but that are clayey. 

Runoff is rapid. The hazard of erosion is high. 

This soil is used for wildlife habitat, limited grazing, 
and watershed. Capability unit VIIe-1 (15) ; Serpentine 
range site. 


Perkins series 


The Perkins series consists of well drained soils on 
terraces. Slope is 2 to 9 percent. Elevation is 150 to 
1,500 feet. These soils formed from alluvium derived 
from igneous rock. The vegetation consists of oak- 
grass in natural state and orchards and vineyards 
where the soils are cultivated. The mean annual pre- 
cipitation is 30 to 40 inches, and the mean annual tem- 
perature is 59° to 62° F. Summers are hot and ary, 
and winters are cool and moist. The frost-free season 
is 220 to 260 days. 

In a representative profile the surface layer is brown, 
slightly acid gravelly loam 19 inches thick. The sub- 
soil is reddish brown, slightly acid gravelly clay loam 
38 inches thick. The substratum is brown slightly acid 
gravelly loam to a depth of 60 inches. 

Permeability is slow. The effective rooting depth is 
50 to 60 inches. Available water capacity is 7.5 to 8.5 
inches. 

Perkins soils are used for vineyards and orchards 
where the soils are cultivated, and they are used for 
grazing areas that have an oak-grass cover. 

Representative profile of Perkins gravelly loam, 5 to 
9 percent slopes, about 4,600 feet south on Silverado 
Trail from Yountville Cross Road and 50 feet west of 
Silverado Trail, T. 7 N., R. 4 W. (nonsectionalized) : 


Al1l—0 to 7 inches, brown (7.5YR 5/4) gravelly 
loam, dark reddish brown (5YR 3/4) moist; 
moderate medium granular and subangular 
blocky structure; slightly hard, friable, 
slightly sticky and nonplastic; many very fine 
and fine roots; many very fine and fine tubular 
and vesicular pores; 20 percent gravel; 
slightly acid (pH 6.2); clear wavy boundary. 

A12—7 to 19 inches, brown (7.5YR 5/4) gravelly 
loam, dark reddish brown (5YR 3/4) moist; 
moderate medium granular and subangular 
blocky structure; slightly hard, friable, non- 
sticky and nonplastic; many very fine and fine 
roots; many very fine and fine tubular and 
vesicular pores; few thin discontinuous clay 
films on peds; 25 percent gravel; slightly acid 
(pH 6.5); gradual smooth boundary. 

Bl1t—19 to 29 inches, reddish brown (5YR 4/4) 
gravelly loam, dark reddish brown (5YR 3/3) 
moist; moderate medium subangular blocky 
structure that parts to moderate fine and 
medium granular; slightly hard, friable, 
slightly sticky and nonplastic; many very fine 
and fine roots; many very fine and fine tubu- 
lar and vesicular pores; common thin discon- 
tinuous clay films on peds, lining pores, and 
as bridges; 20 percent gravel; slightly acid 
(pH 6.5); gradual smooth boundary. 

B21t—29 to 44 inches, reddish brown (5YR 5/4) 
gravelly clay loam, dark reddish brown (5YR 
3/4) moist; moderate medium subangular 
blocky structure that parts to moderate fine 
and medium granular; hard, friable, slightly 
sticky and slightly plastic; very few coarse 
and many fine and very fine roots; few fine 
tubular and many vesicular pores; common 
thin continuous clay films on peds, lining 
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pores, and as bridges; 20 percent gravel; 
slightly acid (pH 6.5); gradual smooth 
boundary. 

B22t—44 to 57 inches, reddish brown (5YR 5/4) 
gravelly clay loam, dark reddish brown (5YR 
8/4) moist; moderate medium subangular 
blocky structure that parts to moderate fine 
and medium granular; hard, friable, slightly 
sticky and slightly plastic; few coarse and 
common very fine and fine roots; few fine 
tubular and many vesicular pores; common 
thin discontinuous clay films on peds, lining 
pores, and as bridges; 20 percent gravel; 
slightly acid (pH 6.5) ; diffuse wavy boundary. 

C—57 to 60 inches, brown (7.5YR 5/4) gravelly 
loam, reddish brown (5YR 3/4) moist, moder- 
ate medium subangular blocky structure that 
parts to weak fine and medium granular; hard, 
friable, slightly sticky and slightly plastic; 
few coarse and common very fine and fine 
roots; few fine tubular and many vesicular 
pores; common thin discontinuous clay films 
on peds, lining pores, and as bridges; many 
shale and mixed voleanic fragments; 30 per- 
cent gravel; slightly acid (pH 6.5). 


The A horizon is brown or reddish brown (7.5YR 
5/4 and 5YR 5/4, 4/4) gravelly loam. It is 15 to 35 
percent gravel. 

The Bt horizon is reddish brown (5YR 5/4, 5/3, and 
4/4) gravelly loam or gravelly clay loam. It is 15 to 20 
percent gravel. 

The C horizon is brown and reddish brown (7.5YR 
5/4 and 5YR 5/4, 4/4) gravelly loam. It is 15 to 40 
percent gravel. In some pedons, the C horizon is partly 
indurated or cemented. Depth to weathered mixed 
alluvium ranges from 50 to 60 inches. 

The Perkins soils in Napa County do not have the 
massive A horizon that is in the range defined for the 
series. This difference, however, does not alter the use 
and behavior of the soils. 


168—Perkins gravelly loam, 2 to 5 percent slopes. 
This gently sloping soil is on old terraces and alluvial 
plains. 

Included with this soil in mapping were small areas 
of Bale, Coombs, and Haire soils. 

Runoff is slow. The hazard of erosion is slight. 

This soil is used for vineyards and orchards and 
for hay where the soil is not cultivated. Capability unit 
TIe-3 (14). 

169—Perkins gravelly loam, 5 to 9 percent slopes. 
This moderately sloping soil is on old terraces. It has 
the profile described as representative for the series. 

Included with this soil in mapping were small areas 
of Bale and Haire soils. Also included were small areas 
of very gravelly soils. ; 

Runoff is medium. The hazard of erosion is slight. 

This soil is mainly used for vineyards and orchards. 
Areas of this soil that are adjacent to other soils that 
are in pasture are used for grazing. Capability unit 
T¥e-3 (14). 


Pleasanton series 
The Pleasanton series consists of well drained soils 


on alluvial fans. Slope is 0 to 5 percent. Elevation is 
50 to 600 feet. These soils formed in alluvium derived 
from sedimentary rock. The native vegetation consists 
mainly of annual grasses and scattered oaks. Mean 
annual precipitation is 25 to 85 inches, and the mean 
annual temperature is 59° to 62° F. Summers are hot 
and dry, and winters are cool and moist. The frost-free 
season is 220 to 260 days. 

In a representative profile the surface layer is gray- 
ish brown, strongly acid loam and brown, medium 
acid loam 11 inches thick. The subsoil is dark grayish 
brown and brown, medium acid heavy loam 49 inches 
thick. The substratum is dark yellowish brown slightly 
acid heavy loam to a depth of 66 inches. 

Permeability is moderately slow. The effective root- 
ing depth is 60 inches or more. The available water 
capacity is 8 to 9 inches. 

Pleasanton soils are used for dryland and irrigated 
pasture, orchards, and vineyards. 

A representative profile of Pleasanton loam, 0 to 2 
percent slopes, 800 feet west of State Highway 29 
and 1,500 feet south of Darms Lane, R. 4 W., T. 6 N. 
(nonsectionalized) : 


Ap-——0 to 5 inches, grayish brown (10YR 5/2) 
loam, very dark grayish brown (10YR 3/2) 
moist; massive; very hard, friable, slightly 
sticky and slightly plastic; many very fine 
and fine roots; many fine interstitial pores; 
strongly acid (pH 5.5); clear smooth bound- 


ary. 

A1l2—5 to 11 inches, brown (10YR 4/3) loam, 
very dark gray (10YR 3/1) moist; massive; 
hard, friable, slightly sticky and _ slightly 
plastic; many very fine and fine roots; many 
very fine and common fine tubular and inter- 
stitial pores; medium acid (pH 6.0); clear 
wavy boundary. 

B21t—11 to 19 inches, dark grayish brown (10YR 
4/2) loam, very dark gray (10YR 8/1) moist; 
massive; hard, friable, slightly sticky and 
slightly plastic; many fine and few medium 
roots; common fine and medium interstitial 
and tubular pores; few thin clay films lining 
pores; medium acid (pH 6.0); clear smooth 
boundary. 

B22t—19 to 38 inches, brown (10YR 4/3) loam, 
very dark gray (10YR 3/1) moist; weak 
fine angular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; 
many fine and few medium roots; common 
fine tubular and interstitial pores; common 
thin clay films on peds; medium acid (pH 
6.0) ; clear smooth boundary. 

B23t—38 to 54 inches, brown (10YR 4/3) loam, 
very dark grayish brown (10YR 3/2) moist; 
weak fine angular blocky structure; slightly 
hard, friable, slightly sticky and slightly 
plastic; many fine and few medium roots; 
common very fine tubular and interstitial 
pores; common thin clay films on peds and 
as bridges; medium acid (pH 6.0); gradual 
wavy boundary. 

B24t—54 to 60 inches, brown (10YR 5/3) loam, 
dark brown (10YR 8/3) moist; weak fine 
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subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; 
many fine and few medium roots ; few medium 
and common fine tubular and _ interstitial 
pores; few thin clay films on peds and as 
bridges; slightly acid (pH 6.3) ; gradual wavy 
boundary. 

C—60 to 66 inches, dark yellowish brown (10YR 
4/4) loam, dark brown (10YR 3/3) moist; 
massive; slightly hard, friable, slightly sticky 
and slightly plastic; slightly acid (pH 6.5). 


The A horizon is mainly grayish brown or brown 
(10YR 5/2, 5/3, and 4/8) loam, but it is clay loam 
in some small areas. Reaction is slightly acid or 
medium acid. 

The B2t horizon is dark grayish brown, dark brown, 
brown, or dark yellowish brown (10YR 4/2, 4/8, 4/4, 
and 5/3) loam or clay loam. The lower part of the B 
horizon is commonly stratified. Reaction is slightly 
acid or medium acid. 

The C horizon is typically yellowish brown and dark 
yellowish brown (10 YR 5/4, 5/6, 5/8, and 4/4) loam 
or sandy loam. 

Pleasanton soils in Napa County are more acid 
than is defined in the range for the series. This dif- 
ference, however, does not greatly alter the use and 
management of the soils. 


170—Pleasanton loam, 0 to 2 percent slopes. This 
nearly level soil is on alluvial fans and flood plains. It 
has the profile described as representative for the 
series. 

Included with this soil in mapping were small areas 
of Cole, Cortina, and Yolo soils and small areas of soils 
that have a clayey subsoil. 

Runoff is slow. The hazard of erosion is slight. 

This soil is used mainly for pasture and prunes, but 
the acreage is being planted to vineyards. Capability 
unit I (14). 


171—Pleasanton loam, 2 to 5 percent slopes. This 
gently sloping soil is on alluvial fans. 

Included with this soil in mapping were small 
areas of Cole, Perkins, Maxwell, and Yolo soils. 

Runoff is slow. The hazard of erosion is slight. 

This soil is used for pastures in areas in Pope Valley. 
Areas of this soil in Napa Valley are being planted to 
vineyards. Capability unit [le-1 (14). 


Reyes series 


The Reyes series consists of poorly drained soils 
in basins and on tidal flats. Slope is 0 to 2 percent. 
Elevation ranges from a few feet above to a few feet 
below sea level. These soils formed in mixed alluvium 
from sedimentary and basic rock. The vegetation is 
tule, saltgrass, and other water-loving plants. The 
mean annual precipitation is 20 to 25 inches, and the 
mean annual temperature is 59° to 61° F. Summers 
are hot and dry, and winters are cool and moist. 

In a representative profile the surface layer is light 
brownish gray and gray, very strongly acid silty clay 
loam 14 inches thick. The subsoil is pinkish gray, very 
strongly acid mucky silty clay loam 10 inches thick. 


The substratum is light gray, very strongly acid silty 
clay loam to a depth of 60 inches or more. It is under- 
lain by stratified, mixed marine sediments. 

Permeability is slow. The effective rooting depth is 
60 inches or more. Available water capacity is 8 to 
12 inches. 

Reyes soils are used for salt basins and for oats, 
hay, and grain where the soils are diked. 

Representative profile of Reyes silty clay loam, 4 
mile southeast of Cuttings Wharf on Bull Island, 
SEI,SE!, sec. 84, T.4N.,R.4W.: 


Ap-—-0 to 8 inches, light brownish gray (2.5Y 
6/2) silty clay loam and common fine faint 
light yellowish brown (2.5Y 6/4) mottles; 
very dark grayish brown (LOYR 3/2) moist; 
moderate medium granular structure; slightly 
hard, friable, sticky and plastic; many very 
fine and fine roots; many very fine and fine 
tubular and interstitial pores; very strongly 
acid (pH 4.5); abrupt wavy boundary. 

Al2g—8 to 14 inches, gray (10YR 5/1) silty clay 
loam and common fine distinct dark brown 
(lOYR 3/3) mottles; black (10YR 2/1) 
moist; moderate medium granular structure; 
hard, friable, sticky and plastic; many very 
fine and fine roots; many very fine and fine 
tubular and interstitial pores; very strongly 
acid (pH 4.5); clear smooth boundary. 

B2g—14 to 24 inches, pinkish gray (7.5YR 6/2) 
mucky silty clay loam and common fine dis- 
tinct dark reddish brown (5YR 2/2) mottles; 
very dark brown (7.5YR 2/2) moist; weak 
thick platy structure; hard, firm, sticky and 
plastic; many very fine and fine roots; many 
very fine and fine tubular and interstitial 
pores; very strongly acid (pH 4.5); clear 
wavy houndary. 

C1lg—z24 to 34 inches, light gray (10YR 6/1) silty 
clay loam and few fine prominent strong 
brown (7.5YR 5/8) mottles; dark gray 
(10YR 4/1) moist; massive; hard, firm, 
sticky and plastic; many very fine and fine 
roots; many very fine and fine tubular and 
interstitial pores; very strongly acid (pH 
4.5) ; clear wavy boundary. 

IIC2g—34 to 60 inches, light gray (5Y 6/1) silty 
clay loam and common fine prominent yellow- 
ish red (5YR 4/6) mottles; dark gray (5Y 
4/1) moist; massive; hard, firm, sticky and 
plastic; many very fine and fine roots; many 
very fine and fine tubular and _ interstitial] 
pores; very strongly acid (pH 4.5). 


The A horizon is mainly silty clay loam, but it is 
silty clay in some pedons. Reaction is generally very 
strongly acid or extremely acid, but it ranges to 
moderately alkaline in salt beds. In places, strata of 
peat and muck are in the lower part of the A horizon. 

The C horizon is pinkish gray, light gray, or gray 
(7.5YR 6/2, 10YR 6/1, 5YR 6/1, and N 6/) silty 
clay loam or silty clay. Reaction is moderately alkaline 
to very strongly acid. Strata of peat and muck are in 
some pedons. In some pedons, the soil material has a 
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strong hydrogen sulfide odor at a depth of more than 
30 inches. 


_ 172—Reyes silty clay loam. This nearly level soil 
is in basins and on tidal flats. It has the profile described 
as representative for the Reyes ‘series. 

Included with this soil in mapping were small areas 
of Clear Lake and Haire soils. Also included were 
small areas of soils that have a loam or silt loam 
overwash and areas of saline soils. 

Runoff is slow. The hazard of erosion is slight. 

This soil has a fluctuating water table, but the water 
table is at a depth of 2 to 5 feet during the dry part 
of the year and is at a depth of less than 2 feet during 
winter and early in spring. 

This soil is used for oats, hay, and grain where the 
areas are diked. Capability unit [Vw-9 (14). 

173—Reyes silty clay loam, salt ponds. This soil has 
been diked for use as evaporation ponds for salt pro- 
duction. The ponds are along tidal flats and basins 
ano to San Pablo Bay. Capability unit VIIIw—1 


Riverwash 


174—Riverwash. These miscellaneous areas are in 
active stream channels, on flood plains, and adjacent 
to drainageways. Slope is 0 to 5 percent. Elevation is 
200 to 1,500 feet. The areas are inundated during 
periods of waterflow and are subject to constant depo- 
sition and removal of material. Vegetation consists of 
occasional] willows, water grasses, and some brush. 

Riverwash consists of erratically stratified layers of 
water-deposited sand, gravel, stones, and cobbles. 
Layers of sandy loam and silt loam are deposited for 
short periods but are subject to intermittent scouring 
and removal. Thickness of the strata ranges from 2 to 
80 inches. Reaction is neutral or mildly alkaline. The 
organic matter content varies from stratum to stratum 
but is commony low. 

Included with Riverwash in mapping were small 
areas of Cortina soils. 

Runoff is slow. The hazard of erosion is slight to very 
severe, depending on water velocity. 

Riverwash is used as a source of sand and gravel. 
It is almost devoid of vegetation and has no agricul- 
tural use. Capability unit VIIIw-1 (14). 


Rock outcrop 


175—Rock outcrop consists of ridges of igneous bed- 
rock and of outcrops of sandstone and shale in the 
Blue Ridge area bordering Yolo County. The areas are 
more than 90 percent Rock outcrop and less than 10 
percent areas of soil material that is less than 6 inches 
deep, The vegetation consists of small shrubs and a few 
stunted trees in cracks between lichen-covered rocks. 

Runoff is very rapid. The hazard of erosion is high. 

This miscellaneous area is used for watershed, wild- 
life habitat, and recreation. Capability unit VIIIs—1 

5). 

176—Rock outcrop-Hambright complex, 50 to 75 
percent slopes. This complex consists of areas of Rock 
outcrop and soils on south-facing slopes. Elevation is 
1,000 to 3,000 feet. The areas of Rock outcrop and soils 


are so intermingled that it was not practical to separate 
them at the scale used in mapping. The soils formed 
in material weathered from fine grained basic igneous 
material. 

This complex is about 60 percent Rock outcrop, 30 
percent Hambright soils, and 10 percent Guenoc and 
Kidd soils. Rock outcrop is in areas 1 to 5 acres in size. 
It consists of basic igneous boulders, stones, and out- 
crops. 

Runoff is very rapid. The hazard of erosion is high. 

This complex is used for watershed and wildilfe 
habitat. Capability unit VIIIs—1 (15). 

177—Rock outcrop-Kidd complex, 50 to 75 percent 
slopes. This complex consists of areas of Rock out- 
crop and soils on south-facing slopes. Elevation is 
1,000 to 3,000 feet. The areas of Rock outcrop and soils 
are so intermingled that it was not practical to map 
them separately at the scale used in mapping. The 
soils formed in material weathered from basic igneous 
rock and rhyolite. 

This complex is about 70 percent Rock outcrop, 25 
percent Kidd soils, and 5 percent Hambright, Boomer, 
and Forward soils. Rock outcrop is in areas 1 to 5 acres 
in size. It consists of basic igneous boulders and mas- 
sive rhyolitic escarpments, stones, and outcrops. 

Runoff is rapid. The hazard of erosion is very high. 

This complex is used for wildlife habitat and water- 
shed. Capability unit VIIIs—1 (15). 


Sobrante series 


The Sobrante series consists of well drained soils on 
uplands. Slope is 5 to 50 percent. Elevation is 400 to 
2,000 feet. These soils formed in material weathered 
from sandstone. The vegetation is mostly annual 
grasses, scattered oaks, and a few digger pine. The 
mean annual precipitation is 25 to 35 inches, and the 
mean annual temperature is 59° to 62° F. Summers are 
hot and dry, and winters are cool and moist. The frost- 
free season is 220 to 260 days. 

In a representative profile the surface layer is brown, 
slightly acid loam 6 inches thick. The subsoil is reddish 
yellow, light brown, and pink, medium acid clay loam 
24 inches thick. Massive sandstone is at a depth of 30 
inches. 

Permeability is moderate. The effective rooting depth 
is 25 to 40 inches. Available water capacity is 4 to 6 
inches. 

Sobrante soils are used mostly for grazing. Some 
small areas are used for recreation and wildlife 
habitat. 

Representative profile of Sobrante loam, 30 to 50 
percent slopes, 5,400 feet north on Chiles Valley Road 
from intersection with Pope Canyon Road and 100 feet 
west of Chiles Valley Road, NW14SE14 sec. 21 (pro- 
jected), T.9 N., R. 5 W.: 


Al1—0 to 4 inches, brown (7.5YR 5/4) loam, 
dark reddish brown (5YR 3/4) moist; strong 
fine and medium granular structure; soft, fri- 
able, slightly sticky and slightly plastic; few 
coarse and many very fine and fine roots; 
many fine and medium tubular pores; slightly 
acid (pH 6.5); clear wavy boundary. 
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A12—4 to 6 inches, brown (7.5YR 5/4) loam, dark 
reddish brown (5YR 3/4) moist; strong me- 
dium granular and subangular blocky struc- 
ture; slightly hard, friable, slightly sticky 
and slightly plastic; few coarse and many very 
fine and fine roots; many fine and medium 
tubular pores ; medium acid (pH 6.0) ; gradual 
wavy boundary. 

B21t—6 to 15 inches, reddish yellow (7.5YR 6/6) 
clay loam, reddish brown (5YR 4/4) moist; 
moderate medium and coarse subangular 
blocky structure; slightly hard, friable, sticky 
and plastic; common coarse and medium roots; 
many fine and medium tubular pores; few thin 
clay films on peds and lining pores; medium 
acid (pH 6.0) ; gradual wavy boundary. 

B22t—15 to 21 inches, light brown (7.5YR 6/4). 
clay loam, reddish brown (5YR 4/4) moist; 
moderate medium and coarse subangular 
blocky structure; slightly hard, friable, sticky 
and plastic; few medium roots; many fine and 
medium tubular pores; few thin clay films on 
peds and lining pores; medium acid (pH 5.8) ; 
gradual wavy boundary. 

B23t—21 to 30 inches, pink (7.5YR 7/4) clay loam, 
reddish brown (5YR 4/4) moist; moderate 
medium and coarse subangular blocky struc- 
ture; slightly hard, friable, sticky and plastic; 
few medium roots; many fine and medium 
tubular pores; few thin clay films on peds and 
lining pores; medium acid (pH 6.0); gradual 
irregular boundary. 

R—820 inches, massive fine grained sandstone. 


The A horizon is brown (7.5YR 5/2, 5/4) loam or 
clay loam. 

The upper part of the B horizon is reddish yellow, 
light reddish brown, or light brown (5YR 6/8, 6/4, 
and 6/6 and 7.5YR 6/6). The lower part is pink, light 
brown, or reddish yellow (7.5YR 7/4, 7/6, 7/8, 6/4, 
6/6, and 6/8). Reaction is slightly acid or medium acid. 
Depth to massive sandstone is 25 to 40 inches. 

Sorbante soils in Napa County are outside of the 
range defined for the Sobrante series because they are 
less than 40 inches deep to bedrock and they lack hue of 
5YR and 2.5 YR in the Bt horizon. 


178—Sobrante loam, 5 to 30 percent slopes. This 
moderately sloping to moderately steep soil is on foot 
slopes and side slopes on uplands. © 

Included with this soil in mapping were small areas 
of Bressa, Dibble, Felton, Forward, Lodo, and May- 
men soils. Also included were areas of soils that are 
similar to this Sobrante soil but that are neutral in 
reaction or that have a reddish clay subsoil. 

Runoff is medium. The hazard of erosion is slight to 
moderate. 

This soil is used for range. Some areas of Jess sloping 
soils in Mt. Veeder area are used for orchards. Capa- 
bility unit [Ve-1 (15); Loamy Upland range site. 


179—Sobrante loam, 30 to 50 percent slopes. This 
steep soil is on uplands. It has the profile described as 
representative for the series. 


Included with this soi] in mapping were small areas 
of Bressa, Dibble, Forward, Henneke, Lodo, and May- 
men soils. Also included were areas of soils that have 
a reddish clay subsoil. 

Runoff is rapid. The hazard of erosion is moderate 
to high. 

This soil is used for range and watershed. Capa- 
bility unit VIle-1 (15); Loamy Upland range site. 


Tehama series 


The Tehama series consists of well drained soils on 
alluvial fans and terraces. Slope is 0 to 5 percent. 
Elevation is 200 to 500 feet. These soils formed in 
alluvium from sandstone and shale. The plant cover 
is annual grasses, forbs, and scattered oak. The mean 
annual precipitation is 25 to 35 inches, and the mean 
annual temperature is 59° to 62° F. Summers are hot 
and dry, and winters are cool and moist. The frost-free 
season is 250 to 260 days. 

In a representative profile the surface layer is pale 
brown, slightly acid silt loam 12 inches thick. The 
subsoil is brown and dark grayish brown, neutral and 
mildly alkaline silty clay loam to a depth of 60 inches 
or more. 

Permeability is slow. The effective rooting depth is 
60 inches or more. Available water capacity is 10 to 
12 inches. 

Tehama soils are used mostly for pasture. 

Representative profile of Tehama silt loam, 0 to 5 
percent slopes, on the east shore of Lake Berryessa, 
114, miles south of old county road from intersection 
with Berryessa-Knoxville Road, 50 feet west of old 
county road and 50 feet south of drainageway, T. 10 
N., R. 4 W. (nonsectionalized) : 


All—0 to 4 inches, pale brown (10YR 6/8) silt 
loam, dark brown (10YR 4/3) moist; moder- 
ate medium angular and subangular blocky 
structure; very hard, friable, slightly sticky 
and slightly plastic; many very fine roots; 
many very fine tubular and_ interstitial 
pores; slightly acid (pH 6.5); clear smooth 
boundary. 

A12—4 to 12 inches, pale brown (10YR 6/3) silt 
loam, dark brown (10YR 4/8) moist; moder- 
ate medium angular and subangular blocky 
structure; extremely hard, friable, slightly 
sticky and slightly plastic; many very fine 
roots; many very fine tubular and interstitial 
pores; slightly acid (pH 6.2); gradual wavy 
boundary. 

Bit—12 to 26 inches, brown (10YR 5/8) silty clay 
loam, dark brown (10YR 3/3) moist; moder- 
ate medium angular and subangular blocky 
structure; extremely hard, friable, sticky and 
plastic; many very fine roots; many very fine 
tubular and interstitial pores; many thin 
clay films on peds and lining pores; neutral 
(pH 6.8); gradual wavy boundary. 

B21t—26 to 35 inches, dark grayish brown and 
dark brown (10YR 4/2, 4/8) silty clay loam, 
dark brown (10YR 8/3) moist; weak coarse 
angular blocky structure; extremely hard, 
firm, sticky and plastic; many very fine roots; 
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many very fine tubular and interstitial pores; 
many thin clay films on peds and lining pores; 
neutral (pH 7.0) ; diffuse wavy boundary. 

B22t—35 to 45 inches, dark grayish brown (10YR 
4/2) silty clay loam, dark brown (10YR 3/3) 
moist; strong coarse and very coarse angular 
blocky and weak medium prismatic structure: 
extremely hard, firm, sticky and plastic; many 
very fine roots; many very fine tubular and 
interstitial pores; many moderately thick 
clay films on peds and lining pores; neutral 
(pH 7.3) ; diffuse wavy boundary. 

B23t—45 to 60 inches, dark grayish brown (10YR 
4/2) silty clay loam, dark brown (10YR 3/3) 
moist; strong coarse and very coarse angular 
blocky and weak medium prismatic structure; 
extremely hard, firm, sticky and plastic; many 
very fine roots; many very fine tubular and 
interstitial pores ; many moderately thick clay 
films on peds and lining pores; mildly alkaline 
(pH 7.6). 


The Al horizon is light brownish gray, pale brown, 
light gray, or very pale brown (10YR 6/2, 6/3, 7/2, 
and 7/3) loam or silt loam. 

The B2t horizon is brown, dark brown, grayish 
brown, or dark grayish brown (10YR 5/3, 4/8, and 
4/2 and 2.5Y 4/2 and 5/2). It is mainly silty clay loam, 
but in small areas it is clay or silty clay. Depth to 
weathered alluvium is 60 inches or more. 


180—Tehama silt loam, 0 to 5 percent slopes. This 
nearly level to gently sloping soil is on old alluvial 
fans and terraces. 

Included with this soil in mapping were small areas 
of Bressa, Cole, Dibble, and Yolo soils. 

Runoff is medium. The hazard of erosion is slight. 

This soil is used mainly for pasture. Some small areas 
are included with adjacent soils in vineyards. Capa- 
bility unit IIe-8 (14). 


Yolo series 


The Yolo series consists of well drained soils on allu- 
vial fans. Slope is 0 to 5 percent. Elevation ranges 
from near sea level to 500 feet. These soils formed 
from recent alluvium. The vegetation consists mostly 
of vineyards and small areas of pasture and prune 
orchards. The mean annual precipitation is 25 to 40 
inches, and the mean annual temperature is 59° to 62° 
F. Summers are hot and dry, and winters cool and 
moist. The frost-free season is 220 to 260 days. 

In a representative profile the surface layer is dark 
grayish brown, neutral loam and silt loam 24 inches 
thick. The underlying material is dark grayish brown 
and brown, neutral silt loam to a depth of 60 inches 
or more. 

Permeability is moderate. The effective rooting depth 
is 60 inches or more. Available water capacity is 10 to 
12 inches. 

Yolo soils are used for vineyards, orchards, and 
pasture. 

Representative profile of Yolo loam, 0 to 2 percent 
slopes, 50 feet east of Napa River and 100 feet south 


a Oakville Cross Road, NW14SE¥, sec. 22, R. 5 W., 
ON: 


Ap—0 to 6 inches, dark grayish brown (10YR 
4/2) loam, very dark grayish brown (10YR 
3/2) moist; massive; hard, friable, slightly 
sticky and slightly plastic; many very fine and 
fine roots; many fine and medium tubular and 
interstitial pores; neutral (pH 6.7); diffuse 
smooth boundary. 

A12—6 to 24 inches, dark grayish brown (10YR 
4/2) silt loam, very dark grayish brown 
(1L0YR 3/2) moist; massive; extremely hard, 
friable, slightly sticky and slightly plastic; 
many very fine and fine roots; many fine and 
medium tubular and interstitial pores ; neutral 
(pH 6.7) ; diffuse smooth boundary. 

C1—-24 to 45 inches, dark grayish brown (10YR 
4/2) silt loam, dark brown (10YR 3/3) moist; 
massive; hard, friable, slightly sticky and 
slightly plastic; few coarse and common fine 
and medium roots; many fine and medium 
tubular and interstitial pores; neutral (pH 
6.7) ; diffuse smooth boundary. 

C2—45 to 60 inches, brown (10YR 4/3) silt loam, 
dark brown (10YR 3,3) moist; massive; 
hard, friable, slightly sticky and _ slightly 
plastic; few coarse and common fine and 
medium roots; many fine and medium tubular 
and interstitial pores; neutral (pH 6.7). 


The A horizon is brown, grayish brown, or dark 
grayish brown (7.5YR 5/2 and 10YR 4/2, 5/2). Reac- 
tion is slightly acid or neutral. 

The C horizon is brown, dark grayish brown, or 
grayish brown (10YR 5/8, 4/3, 5/2, and 4/2) silt loam 
or silty clay loam. Reaction is slightly acid to mildly 
alkaline. 


181—Yolo loam, 0 to 2 percent slopes. This nearly 
level soil is on alluvial fans. It has the profile described 
as representative for the series. 

Included with this soil in mapping were small areas 
of Bale, Cole, Cortina, and Pleasanton soils. 

Runoff is slow. The hazard of erosion is slight. 

This Yolo soil is used for vineyards, orchards, and 
irrigated pasture. Capability unit I (14). 

182—-Yolo loam, 2 to 5 percent slopes. This gently 
sloping soil is on alluvial fans. 

Included with this soil in mapping were smal) areas 
of Bale, Cole, Cortina, and Pleasanton soils. 

Runoff is slow. The hazard of erosion is slight. 

This soil is used for vineyards, orchards, and irri- 
gated pasture. Capability unit IJe-1 (14). 


Use and management of the soils 


In this section the system of capability classification 
used by the Soil Conservation Service is explained with 
modifications that are necessary because of climatic 
differences in the three land resource areas in Napa 
County. Then the capability units are described and 
suggestions for managing the soils in each capability 
unit are given. Next, yields of the principal crops 
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grown in the country are estimated for those soils that 
are widely used for crops, and management is given 
for each of the major crops. Management by range 
site and by woodland group are described, and use of 
the soils for wildlife habitat, recreation, and engineer- 
ing are discussed. 


Capability grouping 


Capability grouping shows, in a general way, the 
suitability of soils for most kinds of field crops. The 
groups are made according to the limitations of the 
soils when used for field crops, the risk of damage 
when they are used, and the way they respond to treat- 
ment. The grouping does not take into account major 
and generally expensive landforming that would change 
slope, depth or other characteristics of the soils; does 
not take into consideration possible, but unlikely, 
major reclamation projects; and does not apply to 
crops requiring special management. 

Those familiar with capability classification can 
infer from it much about the behavior of the soils 
when used for other purposes, but this classification 
is not a substitute for interpretations designed to 
show suitability and limitations of groups of soils for 
range, for forest trees, for engineering, or for other 
uses. 

In the capability system all kinds of soils are grouped 
at three levels: the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 

CAPABILITY CLASSES, the broadest groups are desig- 
nated by Roman numerals I through VII. The numer- 
als indicate progressively greater limitations and 
narrower choices for practical uses, defined as follows: 


Class I soils have few limitations that restrict 
their use. 

Class II soils have moderate limitations that re- 
duce the choice of plants or that require moder- 
ate conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conserva- 
tion practices, or both 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode, but have 
other limitations, impractical to remove, that 
limit their use largely to pasture, range, wood- 
land, or wildlife habitat (none in Napa County). 

Class VI soils have severe limitations that make 
them generally unsuited to cultivation and that 
restrict their use largely to pasture or range, 
woodland, or wildlife habitat. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and that re- 
strict their use largely to pasture or range, 
woodland, or wildlife habitat. 

Class VIII soils and landforms have limitations 
that preclude their use for commercial plants 
and restrict their use to recreation, wildlife 
habitat, water supply, or esthetic purposes. 


CAPABILITY SUBCLASSES are soil groups within one 


class; they are designated by adding a small letter 
e, w, 8, or ¢ to the class numeral, for example Ile. The 
letter e shows that the main limitation is a risk of 
erosion unless close growing plant cover is maintained; 
w shows that the water in or on the soil interfers 
with plant growth and cultivation (in some soils the 
wetness can be partly corrected by artificial drain- 
age) ; s shows that the goil is limited mainly because 
it is shallow, clayey, droughty, or stony; and c, used 
only in some parts of the United States, shows that 
the chief limitation is climate that is too cold or too 
dry. 

In class I there are no subclasses, because the soils 
of this class have few limitations. Class V can con- 
tain, at most, only the subclasses indicated by w, s, and 
c because the soils in class V are subject to little or no 
erosion, though they have other limitations that re- 
strict their use largely to pasture, range, woodland, 
wildlife habitat, or recreation. 

CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture plants, 
to require similar management, and to have similar 
productivity and other Yesponses to management. 
Thus. the capability unit is a convenient grouping for 
making many statements about management of soils. 

Capability units in California in classes I through 
IV are given Arabic numbers that suggest the chief 
kind of limitation responsible for placement of the 
soil in the capability class and subclass. For this rea- 
son, some of the units within the subclass are not 
numbered consecutively, and their symbols are a par- 
tial key to some of the soil features. The numbers 
used to designate units within the subclasses are these: 


0. A problem or limitation caused by sand or gravel 

in the substratum (not used in this county). 

An actual or potential erosion hazard. 

A problem or limitation of wetness by poor drain- 

age or flooding. 

A problem or limitation caused by slow or very 

slow permeability of the subsoil or substratum. 

A problem or limitation caused by coarse soil tex- 

ture or excessive gravel. 

A problem or limitation caused by moderately fine 

or fine texture soil. 

A problem or limitation caused by salt or alkali 

(not used in this county). 

A problem or limitation caused by cobblestones, 

other stones, or rock outcrop (not used in this 

county). 

8. A problem or limitation caused by a shallow depth 
of soil over bedrock or hardpan (not used in this 
county). 

9. A problem or limitation caused by low fertility, 
acidity, or toxicity. 


Capability units in Classes V through VIII are given 
the nonconnotative number 1 as unit designator. 


AS oe F SB NE 


Land resource areas 


In Napa County, capability classification is further 
refined by designating the land resource area in which 
the soils in a unit occur. A land resource area is a broad 
geographic area that has a distinct combination of cli- 
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mate, soils, vegetation, management needs, and kinds 
of crops that can be grown (2). Parts of three of these 
are in Napa County: Siskiyou-Trinity (5), Central 
California Valleys (14), and Central California Coast 
Range (15). The number of the resource area is added 
in parentheses to the unit designation, for example 
TlTe-1 (14). 

Land resource area 5. This resource area makes up 
about 10 percent of the county. It includes the forested 
mountains in the northwestern and north-central parts 
of the county. These soils are mostly moderately slop- 
ing to very steep. Elevation ranges from 500 to 4,000 
feet. Precipitation ranges from 35 to 40 inches. Most of 
the conifer production is in this area. Some of the open 
areas are used for range. 

Land resource area 14. Only the valley parts of the 
county are in this resource area. This area makes up 
about 15 percent of the county. The soils are nearly 
level to hilly. Elevation ranges from 20 to 500 feet. Pre- 
cipitation ranges from 25 to 35 inches, but less than 1 
inch falls in summer. Most of the level goils in this re- 
source area are irrigated and are intensely cultivated. 
Most of the acreage is in wine grapes. Pasture and 
orchards oceupy the remaining acreage. The land capa- 
bility classification for soils in this area is based on the 
assumption that water is available for irrigation. Some 
of the areas immediately adjacent to the Napa River 
are subject to infrequent overflow. 

Land resource area 15. This resource area makes up 
about 75 percent of the county. It includes the moun- 
tains in the eastern, northern, and southwestern parts 
of the county. The soils are mostly moderately sloping 
to very steep, though in a few mountain valleys the soils 
are nearly level. Elevation ranges from 500 to 3,000 
feet. Precipitation ranges from 25 to 35 inches, but less 
than 1 inch falls in summer. Dryland grain and pasture 
are the main crops on the nearly level soils. The steeper 
soils are used mainly for range. It is assumed that 
water is not available for irrigation on a commercial 
basis. The soils in this resource area are classified on 
their potential for dryland farming. 


Management by capability units 


In the following pages the capability units in Napa 
County are described, and suggestions for use and man- 
agement ofthe soils are given. Soil series are mentioned 
in each capability unit, but this does not mean that all 
mapping units of the series are in that particular unit. 
The unit for each soil is given in the “Guide to Mapping 
Units” at the back of the survey. 

Practices vary with particular crops and soils but 
certain standard practices apply to all units. The fol- 
lowing practices are examples of these: 


1. Returning all crop residue to the soil helps to 
maintain tilth. 


2. Minimum tillage reduces soil compaction and im- 
proves water intake. 


3. Erosion control, tilth, and water intake of all soils 


are improved by such practices as growing cover 
crops, mulching, and minimum tillage. 


Capability unit I (14) 


This unit consists of well drained soils of the Pleasan- 
ton and Yolo series. These soils are generally on alluvial 
fans. Slope is less than 2 percent. Soil depth is 60 inches 
or more. The surface layer is loam. In places the soils 
are stratified, but the texture of the layers is neither 
fine enough nor coarse enough to impair root penetra- 
tion or moisture storage. 

Available water capacity is 8 to 12 inches. Reaction 
is medium acid to neutral. Permeability is moderate to 
moderately slow. : 

These soils are suited to all cultivated crops grown in 
the county. They are also suited to hay and pasture. 

Soils in this unit respond well to good management. 
There is little or no hazard of erosion. Some flooding 
occurs occasionally in very small areas, but no special 
management is required. 


Capability unit Te-1 (14) 


This unit consists of well drained soils of the Pleas- 
anton and Yolo series. These soils are on alluvial fans. 
Slope is 2 to 5 percent. Soil depth is more than 60 
inches. The surface layer is loam. 

Available water capacity is 8 to 12 inches. Reaction 
is medium acid to neutral. Permeability is moderate or 
moderately slow. 

These soils are suited to all cultivated crops grown in 
the county. They are also suited to hay and pasture. 

Soils in this unit are fertile and easy to till. They re- 
spond to good management, including use of fertilizer. 
The hazard of erosion can be reduced by tilling across 
the slope. 


Capability unit Ie-3 (14) 

This unit consists of well drained soils of the Perkins 
and Tehama series. These soils are on alluvial fans and 
terraces. Slope is 0 to 9 percent. These soils formed in 
partly consolidated terrace gravel and in alluvium. 
Depth to weakly cemented material ranges from 50 to 
60 inches or more in the soils that formed in terrace 
gravel. In the soils that formed in alluvium, the depth 
to weakly cemented material is more than 60 inches. 
The surface layer is gravelly loam or silt loam. 

Available water capacity is 7.5 to 12 inches. Reaction 
is slightly acid to mildly alkaline. Permeability is slow 
in the subsoil. 

These soils are suited to most crops grown in Napa 
County. 

Irrigation water must be applied carefully to avoid 
building up a perched water table. Deep cuts should be 
avoided. All tillage should be across the slope. 


Capability unit IIe-5 (15) 


This unit consists of Diablo clay, 5 to 9 percent 
slopes. This well drained soil ig on foot slopes. Sand- 
stone is at a depth of 40 to 80 inches. 

Available water capacity is 6 to 10 inches. As this 
soil dries, wide cracks form in the surface. The soil 
absorbs moisture rapidly until the cracks close; then in- 
take and permeability become slow. This soil is slow to 
warm in spring. 
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This soil is better suited to hay and forage than to 
other crops. 

Preparing a seedbed in this soil is difficult because 
large clods form unless the soil is worked at the proper 
moisture content. Cultivating across the slope reduces 
eresion and slippage. Crops respond to nitrogen fer- 
tilizer. 


Capability unit Ilw-2 (14) 


This unit consists of somewhat poorly drained Bale 
and Cole soils. Slope is 0 to 5 percent. In places these 
soils are stratified or have a fine textured layer at a 
depth of 40 to more than 60 inches. The surface layer 
is loam, silt loam, or clay loam. 

Available water capacity in drained areas is 6 to 12 
inches. Reaction is slightly acid to moderately alkaline. 
Permeability is moderately slow or moderate. In places 
the water table is at a depth of 3 to 5 feet for part of 
some years. These soils are subject to infrequent flood- 
ing in some areas. Some of the soils are subject to 
deposition of sediment. 

If drained, these soils are well suited to most field, 
forage, row, and truck crops. If not artificially drained, 
most of the soils are poorly suited to trees and vine- 
yards. 

These soils are tillable. They respond to good man- 
agement. Where the water table is sometimes above a 
depth of 5 feet, tile drains or open ditches are needed 
to lower the water table. 


Capability unit IIs-5 (14) 


This unit consists of Clear Lake clay, drained. This 
soil formed under poor drainage conditions, but the 
water table is now maintained below a depth of 5 feet 
and is no longer a problem. This soil formed in alluvium 
in basins and valleys. Slope is 0 to 2 percent. 

Effective rooting depth is 60 inches or more. Avail- 
able water capacity is 8 to 10 inches. Reaction is slight- 
ly acid to moderately alkaline. Permeability is slow. 

This soil is well suited to field, row, forage, and truck 
crops that are adapted to slowly permeable clay soils. 

Irrigation water should be applied slowly to avoid 
excess runoff and to conserve water. The soil is difficult 
to cultivate unless it is worked at the proper moisture 
content. If worked when too wet, the surface slicks over 
and seals against water infiltration. If cultivated when 
too dry, large very hard clods form. 


Capability unit TITe-1 (5) 

This unit consists of well drained Aiken, Boomer, and 
Forward soils. These soils are on low hills and benches. 
Slope is 2 to. 15 percent. Bedrock is at a depth of 20 to 
60 inches. The surface layer is gravelly loam or loam. 

Available water capacity is.2.5 to 11 inches, Reaction 
is slightly acid to strongly acid. Permeability ranges 
from moderately rapid to moderately slow. 

These soils are suited to most field crops grown in the 
county if adequate erosion control measures are used. 

The soils should be tilled and irrigated across the 
slope or on the contour to reduce the hazard of erosion. 
Leaving stubble on the surface or keeping plant cover 
on the soil during the rainy season helps to slow runoff 
and reduce erosion. 


Capability unit IITe-1 (15) 


This unit consists of Bressa-Dibble complex, 5 to 15 
percent slopes. These well drained soils formed in mate- 
rial weathered from sandstone and shale. Depth to bed- 
rock, which is also the effective rooting depth, is 20 to 
Ae inches. The surface layer is silt loam or silty clay 
oam. 

Available water capacity is 4 to 7 inches. Reaction is 
slightly acid to medium acid. Permeability is moder- 
ately slow in the Bressa soil and slow in the Dibble soil. 

These soils are suited to field and forage crops and to 
range. 

These soils should be tilled across the slope or on the 
contour. The soils should be managed as a unit because 
they are so intermingled that it is not feasible to man- 
age them separately. 


Capability unit IITe-3 (14) 


This unit consists of moderately well drained or well 
drained soils of the Coombs and Haire series. These 
soils are on old terraces and fans. Slope is 2 to 9 per- 
cent. The heavy clay loam or clay subsoil is at a depth 
of 15 to 40 inches. The surface layer is gravelly loam, 
loam, or clay loam. 

Available water capacity is 3 to 10 inches. Reaction 
is very strongly acid to medium acid. Permeability is 
moderately slow to very slow. 

These soils are suited to most field and forage crops. 
The roots of some trees are inhibited by the dense sub- 
soil. In some areas, the soils are suited to special crops 
such as safflower. 

Sprinklers are better suited than other methods for 
applying irrigation water, though furrows can be used 
if they are laid across the slope. Crops generally re- 
spond to nitrogen and phosphorus fertilizer. Deep cuts 
should be avoided in smoothing or leveling land. 


Capability unit TTe-3 (15) 


This unit consists of Fagan clay loam, 5 to 15 percent 
slopes. This strongly sloping to moderately sloping soil 
is on uplands. The clay subsoil is at a depth of 18 to 25 
inches, and sandstone is at a depth of 40 to 60 inches. 

Available water capacity is 6 to 10 inches. Reaction 
is medium acid. Permeability is slow. 

This soil is suited to range and pasture. 

This soil is subject to accelerated erosion if it is not 
managed properly. 


Capability unit TTe-5 (15) 


This unit consists of Diablo clay, 9 to 15 percent 
slopes. This well drained soil is on low hills and sloping 
benches. Shale and sandstone are at a depth of 40 to 80 
inches. 

Available water capacity is 6 to 10 inches. Reaction 
is medium acid to moderately alkaline. Permeability is 
slow. Roots and moisture readily penetrate the soil. 
The hazard of erosion igs moderate on cultivated soils. 

This soil is well suited to range and pasture. 

The fine texture causes problems in cultivation, so 
special management practices are required for row 
crops. The soils can be tilled only within a narrow range 
of moisture content. 
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Capability unit ITI]w-5 (14) 


This unit consists of Clear Lake clay, overwashed. 
This poorly drained goil is at low elevations in basins 
and valleys. Slope is 0 to 2 percent. 

The rooting depth is 60 inches or more. Available 
water capacity is 8 to 10 inches in drained areas. Reac- 
tion is slightly acid to moderately alkaline. Permeabil- 
ity is slow. The water table is commonly at a depth of 
3 to 5 feet. This soil is subject to deposition of sediment. 

This soil is well suited to certain varieties of field, 
forage, row, and truck crops. 

This soil is difficult to manage because of the clay 
texture. There is no hazard of erosion. Open ditches or 
tile drains are needed to lower the water table and keep 
it below the root zone, In places, root penetration is im- 
peded by the combined effects of the high water table 
and the slow permeability. Flooding in low areas in val- 
leys late in spring delays planting. Artificial drainage 
has been provided in some areas. 


Capability unit IIIs-3 (14) 


This unit consists of moderately well drained and 
well drained soils of the Coombs and Haire series. Slope 
ranges from 0 to 2 percent. The surface layer is gravel- 
ly loam, loam, or clay loam. The subsoil is clay or heavy 
clay loam and is at a depth of 10 to 35 inches. 

Available water capacity is 3 to 10 inches. Reaction 
is medium acid to very strongly acid. Permeability of 
the subsoil is moderately slow to very slow. Roots of 
most cultivated crops penetrate the clay subsoil. 

These soils are suited to small grains and pasture. 
Potential production for vineyards and orchards is 
limited. 

Irrigation water must be applied very carefully to 
avoid building up a perched water table. Deep cuts that 
would expose the subsoil should be avoided. 


Capability unit [Ve-1 (5) 


This unit consists of well drained soils of the Aiken, 
Boomer, Felta, Felton, and Forward series. These 
strongly sloping to moderately steep soils are on up- 
lands. Slope ranges from 9 to 30 percent. The soils 
formed in material weathered from fine-grained sand- 
stone and shale, basic igneous rock, and rhyolite. Bed- 
rock is at a depth of 20 inches to more than 60 inches. 
The surface layer is loam, gravelly loam, and very 
gravelly loam. 

Available water capacity ranges from 2 to 11 inches. 
Reaction ranges from strongly acid to neutral. Perme- 
ability is moderately rapid to moderately slow. 

These soils are suited to dryland and irrigated pas- 
ture. Soils on lower side slopes are suited to orchards 
and vineyards under careful management. 

The hazard of erosion is slight to moderate. The soils 
should be tilled on the contour. In orchards and vine- 
yards where sprinklers are the most efficient method of 
applying water, a cover crop is needed. 


Capability unit [Ve-1 (15) 


This unit consists of well drained soils of the Bressa, 
Dibble, Los Gatos, and Sobrante series. These moder- 
ately sloping to moderately steep soils are on uplands, 


Slope ranges from 5 to 30 percent. The soils formed in 
material weathered from soft or fractured fine-grained 
sandstone and shale. Bedrock is at a depth of 20 to 40 
inches. The surface layer is loam, silt loam, and silty 
clay loam. 

Available water capacity ranges from 3 to 8 inches. 
Reaction ig medium acid to neutral. Permeability is 
moderate to slow. 

These soils are suited to dryland pasture. Suitability 
for field crops, orchards, and vineyards is marginal be-' 
cause of the low fertility and the water requirements. 
These crops should be planted only on lower side slopes. 

The hazard of erosion is slight to moderate. The soils 
should be tilled on the contour. 


Capability unit [Ve-3 (15) 


This unit consists of moderately well drained or well 
drained soils of the Contra Costa, Fagan, and Haire 
series. Slope ranges from 5 to 30 percent. The surface 
layer is loam, gravelly loam, or clay loam, and the sub- 
soil is clay. 

Available water capacity is 8 to 10 inches. Reaction is 
neutral to very strongly acid. Permeability is slow or 
very slow. 

These soils are well suited to dryland pasture. Poten- 
tial production of other crops is limited by the fertility 
level and the fine textured subsoil. 

Irrigation water must be managed very carefully to 
avoid building up a perched water table. Deep cuts 
should be avoided in land leveling and smoothing. The 
soils should be tilled on the contour. 


Capability unit [Ve—-5 (15) 


This unit consists of Diablo clay, 15 to 30 percent 
slopes. This well drained soil is on rounded hills. Sand- 
stone or shale is at a depth of 40 to 80 inches. 

Roots penetrate to the bedrock. Available water ca- 
pacity is 6 to 10 inches. Reaction is medium acid to 
moderately alkaline. Permeability is slow. 

This soil is used mostly for pasture. 

This soil is difficult to work because of the fine tex- 
ture. Management of irrigation water is difficult. Low- 
volume sprinklers are better suited to this soil than are 
other methods of applying irrigation water. Erosion 
control measures must be maintained if the soil is used 
for field and forage crops. 


Capability unit [Vw-3 (14) 


This unit consists of Egbert silty clay loam. This 
poorly drained soil is on fans and in basins. The soil 
formed in alluvium from mixed sources. The underly- 
ing material is silty clay loam, silty clay, or clay. 

Available water capacity is 10 to 11 inches. Reaction 
is neutral in the surface layer and moderately alkaline 
in the underlying material. Permeability is slow. Be- 
cause of the fine texture and the proximity to water- 
ways, this soil has a fluctuating water table. Salt crys- 
tals occur in the underlying material in places. 

This soil is well suited to hay and forage crops. This 
soil is poorly suited to row crops. 

Drainage is difficult because of the water table, slow 
permeability, and inadequate outlets. 
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Capability unit IVw-9 (14) 


This unit consists of Reyes silty clay loam. This 
poorly drained soil is in low, undulating and irregular 
areas. In places, thin to thick layers of peat and muck 
occur throughout the profile. 

Available water capacity is 8 to 12 inches. Reaction 
in the lower layers in reclaimed areas and throughout 
the profile in unreclaimed areas is very strongly acid. 
Runoff and permeability are slow. The water table is 
generally at a depth of 3 to 5 feet. Some salt is in the 
soil in places, but fresh water from winter rains re- 
duces or neutralizes the harmful effects of excess salt. 

This soil is suited only to small grains and forage 
crops that tolerate salt and acidity. The main crop is 
oats for hay. Safflower makes fair growth. 

There is no hazard of erosion. If this soil is drained, 
the water table should be lowered only to the minimum 
depth necessary for shallow-rooted crops. The soil is 
difficult to rewet after it dries. 


Capability unit IVs-4 (14) 


This unit consists of somewhat excessively drained 
Cortina soils. Slope ranges from 0 to 5 percent. These 
stratified soils formed in alluvium. The soils are more 
than 60 inches deep. The surface layer is very gravelly 
loam or very stony loam. The underlying material is 
very gravelly loamy sand. 

Available water capacity is 2 to 5 inches. Reaction is 
neutral to mildly alkaline. Permeability is rapid. The 
soils are subject to deposition and removal of material 
by water. 

These soils are suited to vineyards and irrigated pas- 
ture. 

The low available water capacity is the major limita- 
tion on these soils. The soils require light, frequent ap- 
plications of irrigation water. Crops respond to fer- 
tilizer. Tillage is very limited by gravel and stones on 
the surface. 


Capability unit IVs-9 (15) 


This unit consists of Maxwell clay, 2 to 9 percent 
slopes. This somewhat poorly drained soil is in small 
valleys and on low benches. It formed in alluvium from 
serpentine. 

Effective rooting depth is 60 inches or more. Avail- 
able water capacity is 10 to 12 inches. Reaction is mildly 
alkaline to moderately alkaline. Permeabilitv is very 
slow. Fertility is very low because of calcium deficiency 
‘and excess magnesium. The water table is no longer a 
problem in most areas. 

This soil is limited to annual grasses for grazing. 

Where water is available, irrigation can be used to in- 
crease yields. Use of soil amendments and fertilizer is 
not economically feasible. Tillage ig difficult. The soils 
can be tilled only within a narrow range of moisture 
content. 


Capability unit VIe-1 (5) 

This unit consists of well drained soils of the Aiken, 
Boomer, Felta, Felton and Forward series. Slope 
ranges from 30 to 50 percent. The underlying fine 
grained sandstone and shale or basic igneous bedrock is 


at a depth of 30 to 60 inches or more. The surface layer 
is gravelly loam or loam. 

Available water capacity is 6 to 11 inches. Reaction is 
medium acid to neutral. Permeability is moderately 
slow in the subsoil. 

These soils are well suited to timber. In most places 
the plant cover is coniferous trees such as redwood, 
Douglas-fir, and ponderosa pine and hardwoods such as 
tan oak, live oak, madrone, and other broadleaf trees. 

The major hazard on these soils is erosion. 


Capability unit VIe-1 (15) 

This unit consists of moderately well drained and 
well drained soils of the Bressa, Diablo, Dibble, Fagan, 
Guencc, Haire, Hambright, Kidd, Los Gatos, Millsholm, 
and Sobrante series. Slope ranges from 2 to 50 percent. 
The underlying sandstone, shale, rhyolite, or basic ig- 
neous bedrock is at a depth of 10 to 60 inches or more. 
The surface layer is loam, very stony loam, silt loam, 
silty clay loam, and clay. Some areas have many rock 
outcrops. 

Available water capacity is 1 to 10 inches. Reaction 
is very strongly acid to neutral. Permeability is mod- 
erately rapid to very slow in the subsoil. 

These soils are suited to oak-grass range. 

The major hazard on these soils is erosion. 


Capability unit VIIe~1 (5) 

This unit consists of well drained soils of the Felton, 
Forward, and Kidd series. Slope ranges from 30 to 75 
percent. The soils formed in material derived from 
shale, sandstone, and rhyolite. The fractured bedrock 
is at a depth of 12 to 40 inches. The surface layer is 
gravelly loam. Some areas have common rock outcrops. 

Available water capacity is 1 to 8 inches. Reaction is 
strongly acid to neutral. Permeability is moderately 
slow or moderately rapid. 

These soils are well suited to wood products, water- 
shed, and wildlife habitat. The plant cover is generally 
redwood, Douglas-fir, ponderosa pine, and such hard- 
woods as tan oak, live oak, madrone, and other broad- 
leaf trees. 

The hazard of erosion is high or very high. 


Capability unit VITe-1 (15) 

This unit consists of well drained to excessively 
drained soils of the Bressa, Dibble, Fagan, Felton, 
Guenoc, Kidd, Hambright. Henneke, Los Gatos, Lodo, 
Maymen, Millsholm, and Montara series. Slope ranges 
from 5 to 75 percent but is mainly 50 to 75 percent. 
These soils formed in material weathered from shale, 
sandstone, rhyolite, basic igneous rocks, and serpentine. 
The fractured bedrock is at a depth of 6 to 40 inches. 
The surface layer is loam, silt loam, silty clay loam, and 
clay loam and contains gravel and stones in some areas. 

Available water capacity ranges from 1 to 8 inches. 
Reaction is strongly acid to mildly alkaline. Permeabil- 
ity is moderately rapid to slow. 

The soils in this unit are generally well suited to oak- 
grass range and to watershed and wildlife habitat. 
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Capability unit VIIIw-1 (14, 15) 


This unit consists of soils that, because of special 
problems, cannot be used for farming. 

Bale complex, 0 to 2 percent slopes, seeped, is high in 
salt. The concentration of salts is toxic to plants. 

Reyes silty clay loam, salt ponds, is covered by water 
ae is used as evaporation basins for salt crystalliza- 

ion. 

Riverwash is adjacent to or part of channel water- 
ways that are intermittently dry. They are subject to 
frequent flooding and so cannot be used for any perma- 
nent practices. 


Capability unit VITIs-1 (15) 


This unit consists primarily of Rock outcrop, either 
alone or in complex with Hambright or Kidd soils. 
These areas are dominated by rock outcrops and pro- 
duce essentially no forage for livestock or wildlife. 

The areas need to be protected from fire or anything 
else that would destroy the delicate balance between 
existing vegetation and the limited soil among the rock 
outcrops. 


Estimated yields and management guides 


The average yields per acre that can be expected of 
the principal crops under a defined management are 
shown in table 2. In any given year, yields may be 
higher or lower than those indicated in the table be- 
cause of variations in rainfall and other climatic fac- 
tors. Absence of an estimated yield indicates that the 
crop is not suited to or not commonly grown on the soil. 

The management practices and estimated yields are 


based on observations made by personnel of the Soil 
Conservation Service and the University of California 
Agricultural Extension Service and on the County 
Agricultural Commissioner’s report for Napa County. 

The estimated yields and suggested management are 
based on current technology and plant varieties. New 
developments in crop breeding, control of insects and 
diseases, irrigation methods, and other management 
practices will eventually make obsolete some of the 
practices suggested and yields predicted. 

The estimates shown in table 2 are averages that can 
be expected over a period of years. In any given year, 
yields may be considerably higher or lower than the 
average. If little or no information was available on 
yields of a given crop on a particular soil, estimates 
were made by comparing this soil with similar soils for 
which yield information was available. 

In the pages that follow, the general management 
needed for each crop designated in table 2 is described 
and the special management needed for this crop on 
several groups of soils that are suitable for this crop is 
given. The soils in any one group are similar in the spe- 
cial management they require for the specified crop. 
Each group ordinarily contains all of the soils of one or 
more capability units. 

All requirements for plant nutrients are for the ele- 
mental form; for example, pounds per acre of the 
element phosphorus. The grass irrigation requirement 
is the total annual plant need per acre less the average 
effective precipitation. The irrigation requirement is 
calculated on the assumption that the irrigation system 
is 70 percent efficient. It is further assumed that the 
yields listed in table 2 were grown under the optimum 


TABLE 2.——-Yields per acre of crops and pasture 


[Yields in columns N are for nonirrigated soils; those in columns I are for irrigated soils. All yields were estimated for a high level of 
management in 1974. Absence of a yield figure indicates the crop is seldom grown or is not suited] 


Wine grapes Pears 


Soil name and 


map symbol 


Bressa part 
Dibble part 
2113: 


Bressa part 
Dibble part 
2114: 
Bressa part 
Dibble part 
2115: 
Bressa part 
Dibble part 


See footnotes at end of table. 
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TABLE 2.—Yields per acre of crops and pasture—Continued 


Wine grapes Pears Prunes Walnuts Pasture Barley 
Soil name and Seeeaues 5 
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1 Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one mule, five sheep, or five goats) 


for a period of 30 days. . p ; Me eS are 
2 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior of 


the whole mapping unit. 
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level of management. The optimum or best level of man- 
agement known is the level of management that, ac- 
cording to experience, field trials, and research findings, 
would give the highest possible returns at this time and 
is within the capabilities of most farmers and ranchers 
in the county. 


Grapes 


Wine grapes are especially well suited to Napa Val- 
ley and adjacent areas. 

Practices used in growing wine grapes include suck- 
ering, pruning, turning winter cover crops under by 
disking, and controlling weeds by springtooth and drag 
harrowing. Nematodes are controlled by fumigating the 
soil before planting. Sprinkler irrigation is used for 
planting, for protection against frost, and for heat sup- 
pression. There is little or no response to fertilizer. 
Dusting with sulfur controls mildew. Specific factors 
pore in managing groups of soils for wine grapes 

ollow. 

Group 1. Soils of capabilty unit I (14) are in this 
group. Irrigation water is applied by sprinkler early in 
summer at the rate of 0.5 foot per acre. 

Group 2. Soils of capability units Ife-1 (14) and 
ITIe-1 (14) are in this group. All tillage is done across 
the slope. Irrigation water is applied by sprinkler early 
in summer at the rate of 0.6 foot per acre. 

Group 8. Soils of capability units Ile-8 (14), IIs-5 
(14), IIIs—3 (14), and IIJe-3 (14) are in this group. All 
tillage is done across the slope. Irrigation water is ap- 
plied by sprinkler early in summer at the rate of 0.4 
foot per acre. 

Group 4. Soils of capability unit IVs—4 (14) are in 
this group. Irrigation water is applied by sprinkler two 
or three times early in summer at the rate of 0.25 foot 
per acre per application. 

Group 5. Soils of capability units IIw-2 (14) and 
IIIw-5 (14) are in this group. Tile drains or open 
ditches are used to keep the water table below the root 
zone. Irrigation water is applied early in summer at a 
rate of about 0.6 foot per acre on loams and 0.8 foot 
per acre on clays. 


Group 6. All other soils in the county are not used 
for wine grapes, because they are not suitable or be- 
cause no water is available for irrigation. 


Pears 


Pears are grown mainly around Carneros. They are 
also grown in Pope Valley and around Yountville. 

Practices used in growing pears include pruning, 
disking cover crops, and thinning. To prevent compac- 
tion and damage to soil structure, soils should not be 
tilled when wet. Generally, the trees respond to nitro- 
gen applied each year at a rate of 34, to 114 pounds per 
mature tree. Irrigation requirements vary by location 
and soil. Water content should be measured by auger or 
tube. The soils are irrigated by furrows or sprinklers. 
Specific factors important in managing groups of soils 
for pears follow. 

Group 1. Soils of capability units I (14) and Ile-1 
(14) are in this group. Both furrows and sprinklers 


are used. Sprinklers are more suitable for soils that 
have slopes of more than 2 percent. Water is applied 
at a rate of 0.6 foot per acre. 

Group 2. Soils of capability unit IIw-2 (14) are in 
this group. Tile drains and open ditches are used to 
keep the water table below the root zone. Water is 
applied at the rate of 0.3 foot per acre. 

Group 3. Soils of capability units Ile-3 (14), [IIe-1 
(14), IIIs—3 (14), and IlIe-3 (14) are in this group. 
Soils that have slopes of less than 2 percent are irri- 
gated by furrows or sprinklers. Soils that have slopes 
of 2 to 9 percent are irrigated by sprinklers. Water is 
applied at the rate of 0.4 foot per acre, 

Group 4. All other soils in the county are not 
suited to or are not used for pears. 


Prunes 


Prunes are climatically suited to Napa Valley. Napa 
Valley prunes are high in quality. They are harvested 
by hand and by mechanical shaking. Irrigation is ap- 
plied to young plantings and, where sufficient water is 
available, to mature plantings. 

Practices used in growing prunes include pruning 
and disking and harrowing to work cover crops and 
manure into the soil, to prepare a seedbed for cover 
crops, and to aid penetration of water where the soil 
has been packed. Cultivation is shallow to avoid injur- 
ing roots. Mature prune trees require 60 to 100 pounds 
of nitrogen per acre. Zinc deficiency is corrected by 
spraying with zinc sulfate or zinc oxide early in spring. 
Boron deficiency is corrected by applying boron ferti- 
lizer on the surface every 8 to 5 years at the rate of 
5.7 pounds of boron per acre. Specific factors important 
in managing groups of soils for prunes follow. 

Group 1. Soils of capability unit I (14) and IIe-1 
(14) are in this group. When they are irrigated, the 
soils that have slopes of less than 2 percent are irri- 
gated by furrows, The soils that have slopes of more 
than 2 percent are irrigated by sprinklers. The soils 
require 0.6 to 0.7 foot of water per acre per application. 
Peak water use is in June, July, or August. 

Group 2. Soils of capability units IIe-3 (14), IIs—5 
(14), T1Ie-3 (14), and ITIs-8 (14) are in this group. 
The soils that have slopes of less than 2 percent are 
irrigated by furrows or sprinklers. Soils that have 
slopes of 2 to 9 percent are irrigated by sprinklers. 
Water is applied at the rate of 0.4 foot per acre per 
application, Peak water use is in June, July, or August. 

Group 8. Soils of capability unit IVs—4 (14) are in 
this group. The soils that have slopes of less than 2 
percent are irrigated by furrows, and the soils that 
have slopes of 2 to 5 percent are irrigated by sprink- 
lers. Frequent applications of water are needed to keep 
the root zone thoroughly moist during June, July, and 
August. 

Group 4. Soils of capability units IIw-2 (14) and 
IIIw-5 (14) are in this group. Tile drains or open 
ditches are used to keep the water table below the root 
zone. Water is applied in June, July and August at a 
rate of 0.7 foot per acre. 

Group 5. All other soils in the county are not suited 
to or are not used for prunes. 
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Walnuts 


Walnuts are grown in Napa Valley and in secondary 
valleys in the county. Pests and disease have limited 
production in recent years. 

Practices used in growing walnuts include plowing 
and disking cover crops and pruning and thinning the 
_orchards. Applying 100 to 150 pounds of nitrogen per 
year, depending on soil fertility and the age of the 
orchard, increases the cover crop and increases pro- 
duction of nuts. Irrigation requirements vary according 
to the amount of precipitation in fall and winter. Low 
precipitation following fertilization in December or 
January necessitates irrigating before the trees start 
to grow in spring. Specific factors important in man- 
aging groups of soils for walnuts follow. 

Group 1. Soils of capability units I (14) and IIe-1 
(14) are in this group. Soils that have slopes of less 
than 2 percent are irrigated by sprinklers and furrows. 
Soils that have slopes of 2 to 5 percent are irrigated 
only by sprinklers. Water is applied as needed at the 
rate of 0.3 foot per acre per application. 

Group 2. Soils of capability unit Ilw-2 (14) are in 
this group. Tile drains or open ditches are used to keep 
the water table below the root zone. The soils should 
be sampled to determine the amount of preharvest 
irrigation needed and to prevent moisture stress and 
poor hull quality. 

Group 8. Soils of capability units ITe-8 (14), IIIs-3 
(14), and IIIe-8 (14) are in this group. Soils that have 
slopes of less than 2 percent are irrigated by furrows 
and sprinklers, and soils that have slopes of more than 
2 percent are irrigated by sprinklers exclusively. Water 
is applied at an average rate of 0.4 foot per acre. 

Group 4. All other soils in the country are not 
suited to or are not used for walnuts. 


Irrigated pasture 


Irrigated pasture is grown in many areas of Napa 
Valley. 

After 4 or 5 years, irrigated pasture becomes weedy 
and difficult to irrigate. Forage production can be con- 
tinued with crops such as oats and vetch for winter 
feed and sudangrass for summer pasture or hay. Crop 
rotation permits regrading and deep tillage, such as 
chiseling or subsoiling, to help to open up the soil for 
more efficient use of irrigation water, better control 
of weeds, and elimination of mosquito-producing areas. 
New planting also permits use of improved varieties 
or strains. Grazing rotation is determined by the 
legume-grass ratio and the pasture’s rate of recovery. 
An average of 20 to 80 days between grazings is gen- 
erally satisfactory. The soils generally need 40 pounds 
of phosphorus per acre per year in a single application 
and 120 to 150 pounds of nitrogen per acre per year in 
four or five equal applications after each grazing period 
just before irrigation. The soils are not grazed when 
wet. Each pasture is divided into three or more fields 
by fences. Management customarily includes preparing 
the seedbed by disking, chiseling, leveling, spring- 
tooth harrowing, bordering, harrowing, and cultipack- 
ing. Specific factors important in managing groups of 
soils for irrigated pasture follow. 


Group 1. Soils of capability unit I (14), Ie-1 
(14), Ile-5 (14), Ile-3 (14), and IIs-5 (14) are in 
this group. A typical seeding mixture is 2 pounds of 
ladino clover or 8 pounds of narrowleaf trefoil and 8 
pounds of Goars tall fescue per acre. The soils are 
irrigated by borders or sprinklers. About 0.5 foot of 
water per acre is applied every 10 to 12 days during 
the season of peak use. 

Group 2. Soils of capability units IIw-2 (14), 
Iife-8 (14), HleS5 (5), IlIs-3 (14), and IVe-1 (14) 
are in this group. A typical seeding mixture is 2 pounds 
of ladino clover or 3 pounds of narrowleaf trefoil and 
8 pounds of Goars tall fescue per acre. Water is applied 
at a rate of 0.5 to 0.6 foot per acre every 10 days dur- 
ing the season of peak use. 

Group 8. Soils of capability unit IVs—4 (14) are 
in this group. A typical seeding mixture is 8 pounds 
of narrowleaf trefoil and 8 pounds of Goars tall fescue 
per acre. The soils should be disked, leveled, spring- 
tooth harrowed, bordered, harrowed, cultipacked, and 
planted. Water is applied by sprinklers at the rate of 
0.3 foot per acre every 6 to 8 days during the season 
of peak use. 

Group 4. Soils of capability unit [Ve-9 (15) are in 
this group. A typical seeding mixture is 5 pounds of 
narrowleaf trefoil and 10 pounds of Goars tall fescue 
per acre. The soils that have slopes of less than 5 per- 
cent are irrigated by borders, and the soils that have 
slopes of more than 5 percent are irrigated by sprink- 
lers. Water is applied at the rate of 0.3 foot per acre 
every 8 to 10 days. 

Group 5. All other soils in the county are not used 
for irrigated pasture because irrigation water is not 
available. 


Dryland barley 


The seedbed for dryland barley is prepared by disk- 
ing and harrowing. After treatment with a fungicide 
the seed is planted at a rate of 80 to 100 pounds per 
acre. Clay soils are chiseled to a depth of 2 to 3 feet 
to improve penetration of roots and moisture. The soils 
are not worked when wet. Crop residue is returned to 
the soil. Herbicides are used to contro! weeds. Specific 
factors important in managing groups of soils for 
barley follow. 

Group 1. Soils of capability units I (14) and IIs—5 
(14) are in this group. These soils require only the 
management described above. 

Group 2. Soils of capability units IIw-2 (14) and 
IlIw-—5 (14) are in this group. Tile drains or ditches 
help to maintain the water table below the root zone. 
The drains were installed for other crops but can bene- 
fit barley. 

Group 8. Soils of capability units TIe-1 (14), [fe-5 
(15), IIe-1 (15), IIe-8 (14), ITIs—8 (14), [Ve-1 (15), 
IVe—-8 (15) and IVe—5 (15) are in this group. If feasi- 
ble, the soils should be tilled across the slope or on the 
contour, On the steep soils, diversions that have ade- 
quate outlets help to dispose of excess runoff. 

Group 4. All other soils in this county are not 
suited to or are not used for dryland barley. 
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Dryland pasture 


Dryland pasture is grown throughout Napa County. 

Practices used in growing dryland pasture include 
preparing the seedbed by plowing or disking, seed 
drilling, fertilizing, and clearing brush. If perennial 
pasture plants are grown, sudangrass can be used in 
preplanting to reduce weeds. The pasture needs 60 to 
80 pounds of nitrogen and 35 to 45 pounds of phos- 
phorous per year. Planting is done between October 1 
and December 1. Choice of seeding mixture depends on 
soil fertility and depth. Fertile soils take 10 pounds of 
pelleted subclover, 2 pounds of perennial ryegrass, and 
2 pounds of either hardinggrass or perlagrass per 
acre. On south- or west-facing slopes, soils 1 to 2 feet 
deep take 8 pounds of pelleted subclover, 2 pounds of 
rose clover, 2 pounds of perennial ryegrass, and 2 
pounds of orchardgrass per acre. Soils less than 1 foot 
deep take 4 pounds of pelleted subclover and 2 pounds 
of Blando brome or annual ryegrass per acre. 

In the first year, livestock should be allowed on the 
pasture only after the ground is dry and the grass is 
4 to 6 inches high. The second period of grazing can 
begin when the grass is 6 to 8 inches high. When the 
grass has been grazed to a height of 2 inches, the cattle 
are removed from the pasture until late summer. 

In the second year, grazing should be so regulated 
that the grass is kept between 3 and 8 inches in height. 
Heavy grazing in summer should not hurt the stand. 

In the third and fourth years, the pasture should re- 
ceive 80 pounds of phosphorus per acre. 

All of the soils in Napa County require similar man- 
agement for dryland pasture. The soils are not placed 
in management groups. 


Range?’ 


Napa County contains 311,195 acres of rangeland, 
which is 64 percent of the county. Land ownership is 
primarily non-Federal. Being part of the northern 
coast ranges, Napa County is dominated by irregular, 
knobby, landslide topography of the Franciscan Forma- 
tion. Elevation ranges mainly from 50 to 3,500 feet. 
Occasional ridges are above 4,000 feet. Precipitation 
is controlled by moisture-bearing winds from the 
Pacific Ocean. Precipitation increases sharply from the 
coast inland and then rapidly diminishes. There is also 
an increase from south to north. 


Range sites 


A range site is a distinctive kind of rangeland that 
differs from other kinds of rangeland in its potential 
to produce native plants (15). It is an interpretation 
of the soil, and it is a product of all environmental fac- 
tors. A range site is an ecological subdivision of the 
landscape for study, evaluation, and management. 
Range sites are the basis for mapping the landscape 
and inventorying the range. 

The essence of a range resource inventory is com- 
parison of the site’s potential with the site’s present 
condition for analysis for planning or other purposes. 


*By Jamres E. PRESTON, range specialist, Soil Conservation 
Service. 


Under grazing or browsing, plant species increase or 
decrease in proportion to the whole plant community. 
The response of a species to grazing depends on the 
season of the year that the plant is being used, on the 
type of animal using the plant, and on the intensity of 
use. Range trend is a determination of whether range 
condition is improving or deteriorating. The more im- 
portant characteristics of vegetation and soil that indi- 
cate trend in range condition include plant vigor, 
abundance of seedlings, changes in composition, pres- 
ence of plant residue, and stability of the soil. 

For example, the natural potential vegetation for a 
certain range site may be grass, oak, and scattered 
brush. However, due to some disturbance or misman- 
agement, the site converts to pure brush. Similarly, the 
potential may be a mixture of soft chess, wild oats, and 
forbs, but due to mismanagement it reverts to foxtail 
fescue and vinegarweed. For some soils, potential is 
thick stands of brush. 

The natura] potential vegetation may not be the most 
productive vegetation for forage for livestock or big 
game. Natural potential vegetation is not a realistic 
management objective for sites in which the vegetation 
consists of annuals. The potential vegetation for some 
sites is brush or timber. Wild oats and ripgut brome 
dominate the potential vegetation for other sites. 
Range conditions below the potential permit higher 
percentages of soft chess, clover, and filaree, which 
make better wildlife and livestock forage. 

A range site can be in poor ecological condition and 
at the same time be in good hydrologic condition. This 
often happens in California~-Mediterranean-type 
climates. Good hydrologic condition should always be 
a goal of sound range management. 

Proper grazing use includes leaving adequate litter 
residue (10). Proper grazing use is essential on all 
sites for runoff and erosion control and for enhance- 
ment of wildlife habitat and recreation value. 

Soils in Napa County have been grouped into nine 
range sites. These are described on the following pages. 
Production is expressed as a current year’s growth in 
air-dry weight per acre. 


Clayey range site 


This site consists of well drained clays of the Diablo 
series. Depth to soft consolidated sandstone and shale 
is 40 to 60 or more inches. Slope is 5 to 50 percent. 
Elevation ranges from 50 to 1,500 feet. Annual pre- 
cipitation is 25 to 30 inches. Permeability is slow. 
Available water capacity is 6 to 10 inches. There is a 
hazard of erosion if a good plant cover is not main- 
tained. 

The potential plant community is approximately 70 
percent grasses and 30 percent forbs. The grasses in- 
clude 25 percent soft chess, 15 percent wild oats, 10 
percent ryegrass, 5 percent ripgut brome, 5 percent 
wild barley, 5 percent annual fescue, 5 percent red 
brome, and a trace of perennial grasses such as needle- 
grass, wildrye, bluegrass, and melic. The forbs include 
10 percent burclover, 10 percent filaree, 5 percent 
annual clover, 3 percent wild carrot, and 2 percent 
annual lupine. There are usually no.trees on this site. 
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The total annual production, air-dry weight, is 4,000 
pounds per acre in favorable years and 2,000 pounds 
per acre in less favorable years. 

Heavy grazing by livestock causes desirable forage 
plants such as soft chess and wild oats to decrease and 
less desirable species such as wild barley, annual fescue, 
red brome, wild carrot, nitgrass, medusahead, dogtail- 
grass, tarweed, fiddleneck, popcornflower, vinegar- 
weed, turkey mullein, thistle, and mustard to increase. 


The soils are well suited to seeding with perlagrass 
if an adequate seedbed can be prepared. They are also 
suited to seeding with improved annual grasses and 
legumes where seeding is needed. Forage plants on 
these soils respond well to nitrogen and sulfur ferti- 
lizer. Little brush has invaded this site. Where brush 
has invaded, clearing is feasible. 

Deer graze grass and forbs heavily on this site from 
December to April where this site is adjacent to cover. 
Drinking water is needed during dry seasons. 


Fine Loamy range site 


This site consists of well drained clay loams, silty 
clay loams, silt loams, gravelly loams, and loams of the 
Fagan, Bressa, Dibble, and Contra Costa series. The 
subsoil is silty clay loam or clay. Depth to standstone 
and shale is 20 to 60 inches. Slope is 5 to 75 percent. 
Elevation ranges from 200 to 2,000 feet. Annual pre- 
cipitation is 20 to 35 inches. Permeability is slow or 
moderately slow. Available water capacity is 4 to 10 
inches. These soils are subject to landslipping if good 
plant cover is not maintained. 

The natural plant community consists of approxi- 
mately 60 percent grasses, 80 percent forbs, and scat- 
tered blue and live oak. The grasses include 20 percent 
soft chess, 10 percent wild oats, 5 percent stipa, 5 
percent California brome, 5 percent blue wildrye, 5 
percent ripgut brome, 5 percent red brome, 3 percent 
wild barley, and 2 percent squirreltail. The forbs in- 
clude 15 percent burclover, 5 percent filaree, 3 percent 
annual clover, 2 percent annual lupine, 2 percent 
American vetch, and 8 percent brodiaea,. 

The total annual production, air-dry weight, is 3,200 
pounds per acre in favorable years and 1,600 pounds 
per acre in less favorable years. 

.Heavy grazing by livestock causes desirable forage 
plants such as soft chess and wild oats to decrease and 
less desirable forage plants such as wild barley, annual 
fescue, red brome, wild carrot, nitgrass, medusahead, 
dogtailgrass, tarweed, fiddleneck, popcornflower, vin- 
egarweed, turkey mullein, and mustard to increase. 

Most of the soils in this site that have slopes of less 
than 50 percent can be seeded to adaptable grasses and 
legumes. Forage plants respond well to fertilizer that 
contains nitrogen, phosphorus, and sulfur. Proper 
grazing and proper planning are important. 

Deer graze grass and forbs from December to April. 
The wild oats and oak trees make this site very suitable 
for turkey. This site is also suitable habitat for wild 
pig because of the presence of broadiaea and other 
bulb-producing plants and oak mast. Drinking water 
is needed during dry seasons. 


Shallow Coarse Loamy range site 


This site consists of well drained and somewhat ex- 
cessively drained loams and gravelly loams of the 
Maymen, Millsholm, and Lodo series. Depth to sand- 
stone and shale is 6 to 20 inches, Slope is 15 to 75 
percent. Elevation ranges from 400 to 2,500 feet. 
Annual precipitation is 25 to 40 inches. Permeability 
is moderate or moderately slow. Available water ca- 
pacity is 1 to 4 inches. 

The potential plant community is about half shrubs 
and trees, about half grasses and forbs, and some rem- 
nant perennial plants. The shrubs and trees include 
10 percent interior live oak, 5 percent digger pine, 5 
percent scrub oak, 10 percent chamise, 7 percent white- 
leaf manzanita, 3 percent toyon, 2 percent redberry, 
3 percent mountainmahogany, and 5 percent buck- 
brush. The grasses and forbs include 10 percent soft 
chess, 5 percent wild oats, 5 percent ripgut brome, 5 
percent filaree, 10 percent burclover, 5 percent annual 
clover, 5 percent Spanish clover, 2 percent annual 
lupine, 2 percent wild carrot, and 1 percent yarrow. 

The total annual production of grasses and forbs 
is 2,400 pounds per acre in favorable years and 1,200 
pounds per acre in less favorable years. The total 
annual production of shrubs is 2,000 pounds per acre 
in favorable years and 1,500 pounds per acre in less 
favorable years. The total amount of vegetation above 
ground, for consideration of fuel management and 
cover values, is estimated at 10 tons per acre, 

Heavy grazing of the grasses and forbs by livestock 
causes such plants as soft chess, wild oats, and bur- 
clover to decrease and such-plants as wild barley, annual 
fescue, red brome, wild carrot, nitgrass, dogtailgrass, 
tarweed, fiddleneck, popcornflower, and vinegarweed 
to increase. 

The soils on this site are not suitable for seeding and 
fertilizing because of the shallow depth and low avail- 
able water capacity. Proper grazing and proper plan- 
ning are the most important considerations. 

This range site is one of the most important deer 
habitats in the county because of the diversity of food 
and cover plants. From October to May deer use 
shrubs, trees, grasses, and forbs. This site is also suit- 
able habitat for turkey if drinking water is available. 
This site is very suitable for wild pig because brodiaea 
and other bulb-producing plants and oak mast provide 
adequate food and cover. Because of the diversity of 
cover, this site is very suitable for quail. 

This site can be improved for wildlife habitat by 
releasing understory vegetation and making forage 
shrubs more accessible. Growth of nutritious shrub 
sprouts should be encouraged, and drinking water is 
needed during dry seasons. . 


Very Shallow Rocky range site 


This site consists of well drained very stony loams 
and loams of the Hambright and Kidd series. Depth 
to bedrock ranges from 10 to 20 inches. Rock outcrops 
are common. Slope ranges from 2 to 75 percent. Eleva- 
tion ranges from 400 to 4,300 feet. Annual precipitation 
is 23 to 60 inches. Permeability is moderate. Available 
water capacity is 1 to 3 inches. 
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The natural potential plant community is approxi- 
mately 75 percent shrubs and trees and 25 percent 
grasses and forbs. The trees and shrubs include 20 
percent whiteleaf manzanita, 10 percent chamise, 10 
percent wavyleaf ceanothus, 5 percent Sonoma 
ceanothus, 15 percent toyon, 2 percent yerba-santa, 10 
percent scrub oak, and 3 percent California laurel. 
Blue oak, digger pine, and live oak form a 20 percent 
crown cover. The grasses and forbs include 10 percent 
soft chess, 5 percent filaree, 6 percent annual clover, 
2 percent annual lupine, and 2 percent wild carrot. 

The total annual production of grass and forbs, 
air-dry weight, is 1,600 pounds per acre in favorable 
years and 600 pounds per acre in less favorable years. 
The total annual production of shrubs and trees, air- 
dry weight, is 5,000 pounds per acre in favorable years 
and 3,500 pounds per acre in less favorable years. The 
total amount of vegetation above ground, for consid- 
eration of fuel management and cover values, is esti- 
mated at 20 or more tons per acre. 

If brush is chained, shredded, burned, or manipu- 
lated in some way to prevent the excessive accumula- 
tion of old growth, browse forage can become unavail- 
able to livestock and wildlife. Many thousand acres of 
this range site is inaccessible for grazing. 

Brush management, proper grazing, and proper plan- 
ning are important, The soils on this site are not suit- 
able for seeding and fertilizing because of the shallow 
depth and low available water capacity. 

This site is only fair habitat for deer because of the 
small amount of open area. From October to May, deer 
use shrubs, trees, grasses, and forbs. This site is poor 
habitat for turkey because of the lack of open areas. 
This site is very suitable for wild pig because brodiaea 
and other bulb-producing plants and oak mast provide 
adequate food and cover. This site is very good habitat 
for quail and fair habitat for band-tailed pigeon. 

Establishing browseways or lanes from clearings im- 
proves access to and use by wildlife. Small clearings 
are less likely to cause excessive erosion than large 
clearings, and deer are better able to use the increased 
food produced. In large cleared areas, deer population 
generally does not grow rapidly enough to make full 
use of the new food supply. Drinking water is needed 
during dry seasons. 


Loamy Upland range site 


This site consists of well drained loams of the 
Sobrante, Guenoe, and Los Gatos series. Depth to sand- 
stone and basic igneous bedrock ranges from 22 to 40 
inches. Slope ranges from 5 to 75 percent. Elevation 
ranges from 400 to 3,000 feet. Annual precipitation is 
25 to 40 inches, Permeability is moderate or moder- 
ately slow. Available water capacity is 3 to 8 inches. 

The natural potential plant community is approxi- 
mately 75 percent grasses and forbs and as much as 
25 percent shrubs and trees. The grasses and forbs 
include 15 percent soft chess, 5 percent wild oats, 5 
percent stipa, 5 percent California brome, 5 percent 
blue wildrye, 10 percent burclover, 10 percent filaree, 
5 percent annual clover, 5 percent Spanish clover, 2 
percent annual lupine, 2 percent buttercups, 2 percent 
primrose, 2 percent. blue-eyed-grass, and 1 percent 


brodiaea, The shrubs and trees include manzanita, 
ceanothus, toyon, California laurel, and black oak. 

The total annual production of grasses and forbs, 
air-dry weight, is 2,000 pounds per acre in favorable 
years and 800 pounds per acre in less favorable years. 
The total annual production of shrubs and trees, air- 
dry weight, is 800 pounds per acre in favorable years 
and 600 pounds per acre in less favorable years. 

Heavy grazing by livestock causes desirable forage 
plants such as soft chess and burclover to decrease and 
less desirable forage plants such as ripgut brome, red 
brome, annual fescue, wild barley, squirreltailgrass, 
dogtailgrass, nitgrass, silverhairgrass, tarweed, pop- 
cornflower, fiddleneck, turkey mullein, and thistle to 
increase. 

The soils are well suited to seeding with improved 
annual forage plants if seeding is needed. The soils are 
also suited to seeding with perlagrass if an adequate 
seedbed can be prepared. Forage plants respond well 
to fertilizer. Clearing is feasible where brush has in- 
vaded. 

This site is good habitat for deer, which use grasses 
and forbs heavily from December to April. Habitat for 
quail is excellent. Habitat for turkey is good, since wild 
oats and oak mast provide adequate food and cover. 
This site is fair habitat for band-tailed pigeon. This 
site is fair habitat for wild pig. Brodiaea and other 
bulb-producing plants and oak mast provide food for 
pigs. Drinking water is needed during dry seasons. 


‘Shallow Fine Loamy range site 


This site consists of well drained loams of the Mill- 
sholm series. Depth to sandstone ranges from 12 to 20 
inches. Slope ranges from 15 to 75 percent. Elevation 
ranges from 500 to 2,500 feet. Annual precipitation is 
25 to 35 inches. Permeability is moderate. Available 
water capacity is 2 to 4 inches. 

The natural potential plant community is approxi- 
mately 60 percent grasses and forbs and 40 percent 
shrubs and trees. The grasses and forbs include 20 
percent soft chess, 10 percent remnant perennial grasses, 
15 percent filaree, 5 percent annual clovers, 5 percent 
wild oats, 2 percent wild carrot, and 3 percent annual 
lupine. The shrubs and trees included 15 percent 
scattered oaks, 3 percent digger pine, 7 percent ceano- 
thus, 3 percent toyon, 10 percent manzanita, and 2 
percent California laurel. 

The total annual production of grasses and forbs, 
air-dry weight, is 1,500 pounds per acre in favorable 
years and 800 pounds per acre in less favorable years. 
The total annual production of shrubs and trees, air- 
dry weight, is 1,200 pounds per acre in favorable years 
and 600 pounds per acre in less favorable years. Much 
of the herbage is not readily available for grazing. The 
total amount of vegetation above ground, for considera- 
tion of fuel management and cover values, is 5 or more 
tons per acre. 

Heavy grazing of the grasses and forbs by livestock 
causes desirable forage species such as soft chess, wild 
oats, and burclover to decrease and less desirable forage 
species such as ripgut brome, wild barley, annual 
fescues, red brome, nitgrass, and dogtailgrass to in- 
crease. 
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The soils are not well suited to seeding, because of the 
shallow depth and low available water capacity. Reduc- 
tion of brush is feasible where brush has invaded. 

This site is one of the most important habitats for 
deer because of the diversity of food and cover plants. 
From October to May, deer use shrubs, trees, grasses, 
and forbs. This site is suitable for turkey. This site is 
very suitable for wild pig because broadiaea and other 
bulb-producing plants and oak mast provide adequate 
food and cover. This site is also very suitable for quail 
because of the diversity of cover plants. 

This site can be improved for wildlife habitat by 
releasing understory vegetation and making forage 
shrubs more accessible. Growth of nutritious shrub 
sprouts should be encouraged. Drinking water is needed 
during dry seasons. 


Rocky Serpentine range site 


This site consists of excessively drained gravelly 
loams of the Henneke series. Depth to serpentine 
bedrock ranges from 10 to 20 inches. Slope ranges 
from 5 to 75 percent. Elevation ranges from 500 to 
4,000 feet. Annual precipitation is 20 to 45 inches. 
Permeability is moderately slow. Available water ca- 
pacity is 1 to 3 inches. 

The natural potential plant community is 90 percent 
shrubs and trees, including 20 percent chamise, 5 per- 
cent buckbrush, 15 percent whiteleaf manzanita, 15 
percent scrub oak, 5 percent yerba-santa, 5 percent 
toyon, 2 percent chaparralpea, 3 percent mountain- 
mahogany, 10 percent MacNab cypress, 2 percent dig- 
ger pine, and 8 percent live oak and blue oak. Scattered 
grasses such as stipa, poa, soft chess, annual bromes 
and fescues and filaree, annual clovers, and various 
other forbs are present in places. 

The total annual production of shrubs and trees, 
air-dry weight, is 1,000 pounds per acre in favorable 
years and 600 pounds per acre in less favorable years. 
Much of the herbage is inaccessible to grazing animals. 
The total amount of vegetation above ground, for con- 
sideration of fuel management and cover values, is 
estimated at 5 tons per acre. 

In brushy fields, much of the forage and other vege- 
tation is not available for food and cover. 

Brush management and proper grazing use are effec- 
tive on this site. The soils are not suitable for seeding, 
because of the slope and the narrow calcium-magnesium 
ratio. 

The hydrologic condition on this site is generally 
poor. 

This site is fair habitat for deer and quail and poor 
habitat for turkey, band-tailed pigeon, and wild pig. 


Claypan range site 


This site consists of moderately well drained clay 
loams and loams of the Haire series. Depth to the clay 
subsoil ranges from 15 to 30 inches. Slope ranges from 
9 to 30 percent. Elevation ranges from 20 to 300 feet. 
Annual precipitation is 25 to 30 inches. Permeability 
is very slow. Available water capacity is 3 to 6 inches. 

The natural potential plant community consists 
mainly of grasses and forbs. There are some scattered 
oak. The grasses and forbs include soft chess, wild 


oats, ryegrass, filaree, Spanish clover, annual clovers, 
wild carrots, annual lupine, small amounts of burclover, 
and remnant perennial grasses. 

The total annual production, air-dry weight, is 3,000 
pounds per acre in favorable years and 1,500 pounds 
per acre in less favorable years. 

Heavy grazing by livestock causes the natural plant 

community to decrease and less desirable forge plants 
such as ripgut brome, red brome, wild barley, annual 
fescue, medusahead, dogtailgrass, silverhairgrass, nit- 
grass, plantain, thistle, fiddleneck, tarweed, popcorn- 
flower, and wild mustard to increase. 
_. The soils are well suited to seeding with perlagrass 
if an adequate seedbed can be prepared. They also are 
well suited to seeding with improved annual grasses 
and legumes where seeding is needed. Forage plants 
respond well to fertilizer. Proper grazing is important 
for reduced sedimentation, potential forage production, 
and a generally enhanced environment. 

Deer graze grass and forbs heavily from December 
to April. Drinking water is needed during dry seasons. 


Serpentine range site 


This site consists of well drained clays and clay loams 
of the Maxwell and Montara series. Some of the soils 
are artificially drained. Depth to serpentine ranges from 
10 to 15 inches or is more than 60 inches. Slope ranges 
from 2 to 50 percent. Elevation ranges from 200 to 
2,500 feet. Annual precipitation is 25 to 45 inches. 
Permeability is moderately slow or very slow. Avail- 
able water capacity is 2 to 12 inches. 

The natural potential plant community is about half 
grasses and forbs and about half shrubs and trees. The 
grasses and forbs included 20 percent soft chess, 10 
percent remnant perennial grasses, 5 percent filagree, 
5 percent annual clovers, 5 percent Spanish clover, 2 
percent annual lupine, 3 percent wild carrot, 2 percent 
owl clover, and 2 percent brodiaea. The shrubs and 
trees include 20 percent chamise, 5 percent buckbrush, 
2 percent yerba-santa, 10 percent whiteleaf manzanita, 
5 percent toyon, and 8 percent digger pine, live oak, 
and blue oak. 

The total annual production of grasses and forbs, 
air-dry weight, is 1,250 pounds per acre in favorable 
years and 500 pounds per acre in less favorable years. 
The total annual production of shrubs and trees, air- 
dry weight, is 1,250 pounds per acre in favorable years 
and 800 pounds per acre in less favorable years. Much 
of the herbage is inaccessible for grazing. The total 
amount of vegetation above ground, for consideration 
of fuel management and cover values, is estimated at 5 
tons per acre. 

Dense brush reduces access to forage. Heavy grazing 
by livestock causes the natural plant community to 
decrease and less desirable forage plants such as red 
brome, annual fescues, vinegarweed, nitgrass, and 
silverhairgrass to increase. 

The soils are not suited to seeding because the 
dominant slope is 45 percent and the calcium-magne- 
sium ratio is unfavorable. 

This site is important habitat for deer because of the 
diversity of food and cover plants. From October to 
May, deer use shrubs, trees, grasses, and forbs. This 
site is suitable habitat for turkey. This site is very 
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suitable for wild pig because brodiaea and other bulb- 
producing plants and oak mast provide adequate food 
and cover. This site is very suitable for quail because 
of the diversity of cover plants. 

This site can be improved for wildlife habitat by 
releasing understory vegetation and making forage 
shrubs more accessible. Growth of nutritious shrub 
sprouts should be encouraged. Drinking water is needed 
during dry seasons. 


Woodland’ 


Napa County contains about 65,000 acres of wood- 
land. Thirty-eight thousand acres is classified as com- 
mercial forest, and the remainder as noncommercial 
(4). This section contains information that will aid 
land managers in conserving this resource. 

The importance of woodland in Napa County has 
changed over the past few decades. The use of wood- 
land shifted from small timber harvesting operations 
and clearing for farmland to exploitation. This trend 
was stopped by the passage of a county ordinance in 
the early 1970’s that placed a moratorium on logging 
in Napa County. This restriction was modified some- 
what with the passage of the California Forest Prac- 
tices Act and Rules in 1974. The trend now is to 
manage woodland more for recreation, wildlife habitat, 
and open space than strictly for fiber production. 

The vegetation in the western part of the county is 
mostly of the redwood type (12). This cover type con- 
sists mainly of redwood and Douglas-fir and small 
amounts of madrone and California laurel. 


> By GENE ANDERSON, woodland specialist, Soil Conservation 
Service, 


Eastward, the county has a more complex niixture 
of species making up three different cover types: (1) 
red alder, (2) oak-madrone, and (8) ponderosa pine, 
Douglas-fir. Napa County is in a transitional zone for 
forest types, and many species not normally found 
together are closely associated in this area. 

The red alder type is in moist bottom areas that 
are somewhat protected. The stands contain mostly 
red alder and in some places Oregon ash, black cotton- 
wood, vine maple, bigleaf maple, cascara buckthorn, and 
western dogwood. Occasionally Douglas-fir or Sitka 
spruce grow as a minor species in this cover type— 
sometimes as suppressed individuals in the understory 
and sometimes as old growth remnants of a previous 
stand. 

The oak-madrone type occurs on the drier sites. The 
soils generally are shallower and have lower water 
capacity than the soils in the other forest types. The 
oak-madrone type ocurs both as subclimax and as 
climax forest in Napa County. Tan oak, California live 
oak, or Pacific madrone is the main species. Canyon 
live oak, Oregon white oak, California black oak, Cali- 
fornia laurel, bigleaf maple, and other minor hardwoods 
also grow in the stands. The only common conifer is 
Douglas-fir. 


Gradations of the ponderosa pine, Douglas-fir type 
grow in Napa County. Although ponderosa pine and 
Douglas-fir are dominant, neither makes up more than 
80 percent of a stand. Many other conifers and hard- 
woods can also grow in the stands. This forest type 
grows on the best timber land on northern slopes. This 
type may be a transitional stage between a hardwood 
forest type and a coniferous forest type. 

Table 3 contains information useful to woodland 
owners or forest managers planning use of soils for 


TABLE 3.—Woodland management and productivity 


[Only the soils suitable for production of commercial trees are listed in this table. Absence of an entry in a column means the 
information was not available] 


Management concerns 


: Ordi- |- 
Soil name and a 
tion ‘ 
map symbol na . Seedling Wind- 
symbol Pry ate mortality throw 
imitation haga 
Aiken: ’ 
100, 101_-..--_.. 80 Slight.....-- Slight....-_- Slight__ 
102252. Soe caus 3r Moderate__._] Slight_.....__ Slight__ 
Boomer: ; 
107, 108_..---._. 80 Slight_.---_- Slight... ._- Slight__ 
WO9 sc otto deb elat 3r Moderate....| Slight-....-- Slight._ 


See footnote at end of table. 


Potential productivity 


Plant : Bes Trees to plant 
competi- mportant trees . 
tion index 
__..| Severe___.- Douglas-fir______- 140 | Douglas-fir, 
Ponderosa pine._.- 148 Monterey pine, 
Redwood...-...-.]-------- Coulter pine, 
ponderosa pine. 
_...| Severe..---- Douglas-fir. ___..- 140 | Douglas-fir, 
Ponderosa pine. --- 148 Monterey pine, 
Redwood__._.___.|.------- Coulter pine, 
ponderosa pine. 
__--| Severe____- Ponderosa pine__._ 130 | Ponderosa pine, 
Douglas-fir... __- 130 Monterey pine, 
Coulter pine, 
Douglas-fir. 
_--.| Severe__._- Ponderosa pine___. 130 | Ponderosa pine, 
Douglas-fir. ...__. 130 Monterey pine, 


Coulter pine, 
Douglas-fir. 
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Soil name and 
map symbol 


1110: 
Boomer part._. 


Forward part. -_ 


Feilta part. 
M11: 
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TABLE 8.—Woodland management and productivity—Continued 


Management concerns 


Ordi- 
nation 
symbol 


30 


Boomer part. __ 


Forward part_. 


Felta part. 
Felton: 


Forward: 


1141: 
Forward part... 


Kidd part. 


Lodo: 
1157: 


8r 


80 


3r 


3r 


4o 


4r 


Equipment 
limitation 


Slight....-.. 


Severe_.___- 


Potential productivity 


Lodo: parti .22.-|veseeses | jos eee ese] cece ccs be eo ocees eed seestselee 


Maymen part. 
Felton part___- 


Maymen: 
1163: 
Maymen part. 
Millsholm part. 
Lodo part-. 


‘ Wind- - Plant ; 
eee throw competi- Important trees on 
THOT ULUEY. hazard tion 

Slight__-_.-- Slight___.-- Severe__-__- Ponderosa pine-.._ 130 
Douglas-fir__._.-- 130 
Slight_____-- Slight__.__- Severe. .__-| Douglas-fir_...__- 140 
Ponderosa pine_.._].______- 
Redwood____.-..-|..-_-_--- 
Slight.__._.- Slight... __- Severe_.____| Ponderosa pine__._ 130 
Douglas-fir_______ 130 
Slight______- Slight... 2... Severe_____ Douglas-fir. ._____ 110 
Ponderosa pine_.-_|_______- 
Redwood__._-_.-_].---..-- 
Slight___.._- Slight______ Severe_____] Douglas-fir. ._...- 140 
Slight___._.- Slight_____- Severe... __ Douglas-fir_._____ 140 
Moderate_-_-_.} Slight__-_-- Severe. ___. Douglas-fir... 140 
Slight_.____- Slight._ 22. Severe..___ Douglas-fir_._.___ 110 
Ponderosa pine____ 120 
Redwood_.._-_----|_-..__-- 
Slight... --_ Slight_..._- Severe__.__ Douglas-fir. .____- 110 
Ponderosa pine__._ 120 
Redwood___..._._}..------ 
Slight......- Slight_____. Severe. .._. Douglas-fir_____-. 110 
Pondersoa pine___- 120 
Redwood..___....}------_. 
Live oak_....._-_|._____.- 
Digger pine._.__.__]_...____ 
Moderate. -_._| Slight.____- Severe. .___ Douglas-fir. ____2_ 140 
Live oak_____.___]_.-____- 
Digger pine__..___|.._.___- 


a 


Trees to plant 


Ponderosa pine, 
Monterey pine, 
Coulter pine, 
Douglas-fir. 

Ponderosa pine, 
Douglas-fir, 
Monterey pine, 
Coulter pine. 


Ponderosa pine, 
Monterey pine, 
Coulter pine, 
Douglas-fir. 

Ponderosa pine, 
Douglas-fir, 
Monterey pine, 
Coulter pine. 


Douglas-fir, 
Monterey pine, 
Coulter pine, 
ponderosa pine. 

Douglas-fir, 
Monterey pine, 
Coulter pine, 
ponderosa pine. 

Douglas-fir, 
Monterey pine, 
Coulter pine, 
ponderosa pine. 


Ponderosa pine, 
Douglas-fir, 
Monterey pine, 
Coulter pine. 

Ponderosa pine, 
Douglas-fir, 
Monterey pine, 
Coulter pine. 


Ponderosa pine, 
Douglas-fir, 
Monterey pine, 
Coulter pine. 


Douglas-fir, 
Monterey pine, 
Coulter pine, 
ponderosa pine. 


1 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior of 
the whole mapping unit. 
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wood crops. Mapping unit symbols for soils suitable 
for wood crops are listed, and the ordination symbol 
for the woodland suitability groups of each soil is 
given. All soils in a woodland suitability group require 
the same general kinds of woodland management and 
have about the same potential productivity (9). 

The first part of the ordination symbol for the group, 
a number, indicates the potential productivity of the 
soils for important trees. The number 1 indicates very 
high productivity; 2, high; 3, moderately high; 4, 
moderate; and 5, low. The second part of the symbol, 
a letter, indicates the major kind of soil limitation. 
The letter 7+ indicates steep slopes, and the letter o 
indicates insignificant limitations or restrictions. 

In table 3 the soils are also rated for a number of 
factors to be considered in management. Slight, mod- 
erate, and severe are used to indicate the degree of 
major soil limitations. 

Ratings of equipment limitation reflect the charac- 
teristics and conditions of the soi] that restrict use of 
the equipment generally needed in woodland manage- 
ment or harvesting. A rating of slight indicates that 
use of equipment is not limited to a particular kind of 
equipment or time of year; moderate indicates a short 
seasonal limitation or a need for some modification in 
management or equipment; severe indicates a seasonal 
limitation, a need for special equipment or manage- 
ment, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree that 
the soil affects expected mortality of planted tree 
seedlings when plant competition is not a limiting fac- 
tor. Seedlings from good planting stock that are prop- 
erly planted during a period of sufficient rainfall are 
rated. A rating of slight indicates that the expected 
mortality of the planted seedlings is less than 25 per- 
cent; moderate, 25 to 50 percent; and severe, more 
than 50 percent. 

Considered in the ratings of windthrow hazard are 
characteristics of the soil that affect the development 
of tree roots and the ability of soil to hold trees firmly. 
A rating of slight indicates that trees in wooded areas 
are not expected to be blown down by commonly 
occurring winds; moderate, that some trees are blown 
down during periods of excessive soi] wetness and 
strong winds; and severe, that many trees are blown 
down during periods of excessive soil wetness and 
moderate or strong winds. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade or 
grow if openings are made in the tree canopy. The 
invading plants compete with native plants or planted 
seedlings by impeding or preventing their growth. A 
rating of slight indicates little or no competition from 
other plants; moderate indicates that plant competition 
is expected to hinder the development of a fully stocked 
stand of desirable trees; severe means that plant com- 
petition is expected to prevent the establishment of a 
desirable stand unless the site is intensively prepared, 
weeded, or otherwise managed for the control of un- 
desirable plants. : 

The potential productivity of merchantable or impor- 
tant trees on a soil is expressed as a site index. This 
index is the average height in feet that dominant and 
codominant trees of a given species attain in a speci- 
fied number of years. The site index applies to fully 


stocked, even-aged, unmanaged stands. Important trees 
are those that woodland managers generally favor in 
intermediate or improvement cuttings. They are se- 
lected on the basis of growth rate, quality, value, and 
marketability. 

Trees to plant are those that are suitable for com- 
mee wood production and that are suited to the 
soils. 

The woodland suitability groups in Napa County are 
described on the following pages. 


Woodland suitability group 30 


This group consists of well drained, deep and very 
deep loams and clay loams of the Aiken, Boomer, Fel- 
ton, and Forward series. Some of the soils are gravelly. 
Slope ranges from 2 to 30 percent. Elevation ranges 


from 300 to 2,500 feet. Mean annual precipitation is 


30 to 50 inches, and the frost-free season is 200 to 260 
days. Permeability and runoff are moderate. 

All of the soils are in site class 3 for Douglas-fir. 
The Aiken and Boomer soils are in site class 1 for 
ponderosa pine. 

Equipment limitations are slight. Trafficability is 
good except when the soil is wet. There are few limi- 
tations for operation of any kind of vehicle. If a seed 
source is near, seedlings establish easily after logging. 
Site preparation is needed in places, and ponderosa 
pine must be planted in some places. Windthrow hazard 
is slight. Plant competition is severe. Some unstocked, 
cutover areas require special practices to reduce com- 
petition from grass and brush. 

The soils are suited to intensive management. Trees 
grow rapidly and respond to early pruning and thin- 
ning. Roads and landings need water bars and grass 
seeding to prevent erosion. 

These soils are well suited to Christmas trees. 


Woodland suitability group 3r 


This group consists of well drained, deep and very 
deep loams and clay loams of the Aiken, Broomer, and 
Felton series. Some of the soils are gravelly. Slope 
ranges from 30 to 50 percent. Elevation ranges from 
300 to 2,500 feet. Mean annual precipitation is 30 to 50 
inches, and the frost-free season is 200 to 260 days. 
Permeability is moderate. Runoff is rapid. 

All of the soils are in site class 3 for Douglas-fir. 
Site index is 130 to 140. The Boomer gravelly loam 
and the Aiken soil are in site class 1 for ponderosa 
pine, with a site index of 130 to 145. 

The soils produce good stands of Douglas-fir and 
ponderosa pine. Redwood is mixed with fir on the more 
moist sites. 

Equipment limitations are moderate. Trafficability 
is restricted by steep slopes and during wet periods. 
Excessive soil disturbance by tractor logging can be a 
problem. Seedling mortality is slight. The soils have 
good moisture capacity and are in a favorable climatic 
zone. Natural regeneration is generally good but in 
places needs to be supplemented by preparing the site 
and by planting, especially for ponderosa pine. Weed- 
ing and thinning are needed for good stand develop- 
ment. The windthrow hazard is slight. Plant competi- 
tion is severe. Some unstocked, cutover areas require 
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special practices to reduce competition from grass and 
brush. 

Soils in this group are suited to intensive manage- 
ment. Roads, skid trails, and landings need water bars 
and grass seeding in places to prevent erosion. Tem- 
porary and minor roads should be outsloped. Where 
roads cross creeks, the grade should slope downward 
towards the watercourse on each side. 

These soils are not well suited to production of 
Christmas trees, because the steep slopes cause diffi- 
culty in management and harvesting. 


Woodland suitability group 40 


This group consists of well drained, deep gravelly 
loams and loams of the Forward series. Slope ranges 
from 2 to 30 percent. Elevation ranges from 400 to 
3,500 feet. Mean annual precipitation is 30 to 55 
inches, and the frost-free season is 200 to 260 days. 
Permeability and runoff are moderate, 

All of the soils are in cite class 4 for Douglas-fir. 
The site index is 110. For ponderosa pine the soils 
are in class 1. The average site index for ponderosa 
pine is 113 on the Forward gravelly loam and 120 on 
the Forward loam. 

Equipment limitations are moderate. Trafficability 
is limited when the soil is wet. Seedling mortality is 
slight. The soils have fair moisture capacity and are 
in a favorable climatic zone. Natural regeneration is 
generally good, but in places site preparation and 
planting are needed, especiaily for ponderosa pine. 
Weeding and thinning are needed for good stand devel- 
opment. Windthrow hazard is slight. Plant competition 
is severe. Some unstocked, cutover areas require special 
practices to reduce competition from grass and brush. 

The soils are suited to forest management. Roads, 
skid trails, and landings need water bars and grass 
seeding in places to prevent erosion, Temporary and 
minor roads should be outsloped. 

These soils are suited to Christmas trees. 


Woodland suitability group 4r 


This unit consists of well drained, deep gravelly 
loams and loams of the Forward series. Slope ranges 
from 30 to 75 percent. Elevation ranges from 400 to 
3,500 feet. Mean annual precipitation is 30 to 35 
inches, and the frost-free season is 200 to 260 days. 
Permeability is moderate, and runoff is rapid. 

All of the soils are in site class 4 for Douglas-fir, 
with a site index of 110. For pondersoa pine, the soils 
are in site class 1. The site index for ponderosa pine 
is 113 on the Forward gravelly loams and 120 on the 
Forward loams. 

Equipment limitations are generally moderate. On 
Forward gravely loam, 50 to 75 percent slopes, equip- 
ment limitations are severe. Trafficability is limited 
when the soil is wet. Seedling mortality is slight. The 
soils have fair moisture capacity and are in a favor- 
able climatic zone. Natural regeneration is generally 
good, but site preparation and planting are necessary 
in places, especially for ponderosa pine. Weeding and 
thinning are needed for a good stand. Windthrow 
hazard is slight. 

The soils are suited to forest crops, but the steep 


slopes and lower productivity limit possible manage- 
ment. Roads, skid trails, and landings need water bars 
and grass seeding in places to prevent erosion. Tem- 
porary and minor roads should be outsloped. Where 
slopes are more than 50 percent, roads and skid trails 
must be carefully positioned to prevent erosion. 

These soils are not suited to Christmas trees because 
of the steep slopes. 


Wildlife‘ 


Fish and wildlife provide opportunities for recrea- 
tion in Napa County. The wide diversity of vegetation, 
topography, and land-use patterns in the county pro- 
vides many types of habitat that are well suited to 
a variety of both game and nongame wildlife. Stands 
of vegetation on the banks of numerous streams and 
creeks provide food and cover for many species of fish 
and wildlife. The major species of wildlife in the area 
include blue grouse, the migratory band-tailed pigeon, 
and feral pigs. The major species of cold-water fish 
are steelhead and salmon, which spend part of their 
life cycle in the Napa River and its tributaries, and 
trout which inhabit streams and larger lakes. Warm 
water species such as black bass, crappie, catfish, and 
sunfish inhabit numerous farm ponds and larger lakes 
such as Lake Berryessa and Lake Hennessy. 

Many wildlife species such as upland game birds 
and songbirds require access to more than one habitat 
type. For example, valley quail require a mixture of 
vegetation such as that produced where areas of trees 
and shrubs border open areas of herbaceous plants 
such as clovers and grasses. Most types of wildlife 
are suited to areas that have the characteristics of two 
or more different types of habitat. 

The suitability of different areas for use as wild- 
life. habitat and the management practices used in 
these areas are discussed in the section “Range”. 

Soils directly affect the kind and amount of vegeta- 
tion that is available to wildlife as food and cover, and 
they affect the construction of water impoundments. 
The kind and abundance of wildlife that populate an 
area depend largely on the amount and distribution of 
food, cover, and water. If any one of these elements is 
missing, inadequate, or inaccessible, wildlife either 
are scarce or do not inhabit the area. 

If the soils have the potential, wildlife habitat can 
be created or improved by planting appropriate vege- 
tation, by maintaining the existing plant cover, or by 
helping the natural establishment of desirable plants. 

In table 4, the soils in the survey area are rated 
according to their potential to support the main kinds 
of wildlife habitat in the area. This information can 
be used in planning for parks, wildlife refuges, nature 
study areas, and other developments for wildlife; 
selecting areas that are suitable for wildlife; selecting 
soils that are suitable for creating, improving, or 
maintaining specific elements of wildlife habitat; and 
determining the intensity of management needed for 
each element of the habitat. 

The potential of the soil is rated good, fair, poor, 
or very poor. A rating of good means that the element 
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of wildlife habitat or the kind of habitat is easily 
created, improved, or maintained. Few or no limita- 
tions affect management, and satisfactory results can 
be expected if the soil is used for the designated 
purpose. A rating of fair means that the element of 
wildlife habitat or kind of habitat can be created, 
improved, or maintained in most places. Moderately 
intensive management is required for satisfactory re- 
sults. A rating of poo” means that Hmitations are 
severe for the designated element or kind of wildlife 
habitat. Habitat can be created, improved, or main- 
tained in most places, but management is difficult and 
must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind 
of wildlife are very severe, and that unsatisfactory 
results can be exposed. Wildlife habitat is impractical 
or even impossible to create, improve, or maintain on 
soils having such a rating. 

The elements of wildlife habitat are briefly de- 
scribed in the following paragraphs. 

Grain and seed crops are seed-producing annuals 
used by wildlife. Examples are corn, wheat, oats, and 
barley. The major soil properties that affect the growth 
of grain and seed crops are depth of the root zone, 
texture of the surface layer, available water capacity, 
wetness, slope, surface stoniness, and flood hazard. 
ee temperature and soil moisture are also considera- 
ions. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Examples are fescue, lovegrass, brome- 
grass, clover, and alfalfa. Major soil properties that 
affect the growth of grasses and legumes are depth of 
the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood haz- 
ard, and slope. Soil temperature and soil moisture are 
also considerations. 

Wild herbaceous planis are native or naturally es- 
tablished grasses and forbs, including weeds, that pro- 
vide food and cover for wildlife. Examples are blue- 
stem, goldenrod, beggarweed, wheatgrass, and grama. 
Major soil properties that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface stoni- 
ness, and flood hazard. Soil temperature and soil mois- 
ture are also considerations. 

Hardwood trees and the associated woody under- 
story provide cover for wildlife and produce nuts or 
other fruit, buds, catkins, twigs, bark, or foilage that 
wildlife et. Examples of native plants are oak, poplar, 
cherry, sweetgum, apple, hawthorn, dogwood, hick- 
ory, blackberry, and blueberry. Examples of fruit- 
producing shrubs that are commercially available and 
suitable for planting on soils rated good are Russian- 
olive, autumn-olive, and crabapple. Major soil proper- 
ties that affect growth of hardwood trees and shrubs 
are depth of the root zone, available water capacity, 
and wetness. © 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover plants that furnish habitat or supply 
food in the form of browse, seeds, or fruitlike cones. 
Examples are pine, spruce, fir, cedar, and juniper. Soil 
properties that have a major effect on the growth of 
coniferous plants are depth of the root zone, available 


water capacity, and wetness. : 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, or foilage used by wildlife or that 
provide cover and shade for some species of wildlife. 
Examples are mountainmahogany, bitterbrush, snow- 
berry, and big sagebrush. Major soil properties that 
affect the growth of shrubs are depth of the root zone, 
available water capacity, salinity, and moisture. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, exclu- 
sive of submerged or floating aquatics. They produce 
food or cover for wildlife that use wetland as habitat. 
Examples of wetland plants are smartweed, wild 
millet, wildrice, saltgrass, and cordgrass and rushes, 
sedges, and reeds. Major soil properties affecting wet- 
land plants are texture of the surface layer, wetness, 
reaction, salinity, slope, and surface stoniness. 

Shallow water areas are bodies of water that have 
an average depth of less than 5 feet and that are useful 
to wildlife. They can be naturally wet areas, or they 
can be created by dams or levees or by water-control 
devices in marshes or streams. Examples are marshes, 
waterfow! feeding areas, and ponds. Major soil pro- 
perties affecting shallow water areas are depth to 
bedrock, wetness, surface stoniness, slope, and per- 
meability. The availability of a dependable water sup- 
ply is important if water areas are to be developed. 

The kinds of wildlife habitat are briefly described in 
the following paragraphs. 

Openland habitat consists of cropland, pasture, 
meadows, vineyards, orchards, and areas that are over- 
grown with grasses, herbs, shrubs, and vines. These 
areas produce grain and seed crops, grasses and leg- 
umes, and wild herbaceous plants. The kinds of wild- 
life attracted to these areas include mountain and 
valley quail, pheasant, meadowlark, racoon, mourning 
dove, field sparrow, cottontail rabbit, fox, and a few 
band-tailed pigeons. 

Woodland habitat consists of areas of hardwoods 
or conifers, or a mixture of both, and associated 
grasses, legumes, and wild herbaceous plants. Wildlife 
attracted to these areas include wild turkey, ruffed 
grouse, woodcock, thrushes, woodpeckers, mountain 
and valley quail, squirrels, mountain lion, grey fox, 
raccoon, deer, bear and a few feral pigs. 

Wetland habitat consists of open, marshy or 
swampy, shallow-water areas where water-tolerant 
plants grow. Some of the wildlife attracted to such 
areas are ducks, geese, herons, shorebirds, muskrat, 
mink, and beaver. 

Rangeland habitat consists of areas of wild her- 
baceous plants and shrubs. Wildlife attracted to range- 
land include coyote, white-tailed deer, desert mule deer, 
a few feral pigs, sage grouse, meadowlark, valley and 
mountain quail, and lark bunting. 


Recreation 


The soils of the survey area are rated in table 5 
according to limitations that affect their suitability 
for recreation uses. The ratings are based on such 
restrictive soil features as flooding, wetness, slope, 
and texture of the surface layer. Not considered in 
these ratings, but important in evaluating a site, are 
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Soil name and 
map symbol 
Grain and Grasses and 
seed crops legumes 
Aiken 
1002 no Sea eee Waits ctr rn ie Good.__.-.---. 
AOU seek t Oo ete Poor____._----- Fair... 2222. 
VO Qi sree See Sanaa eee! Very poor_____- Poor___...----- 
Bale: 
103, 104, 105.__.-._--_- Good_._..----- Good______-_-- 
106: 
Bale loam part.__-___ Very poor__.__- Very poor_....- 
Bale clay loam part_._| Very poor. --__- Very poor_____- 
Boomer: 
107, 108___.-...-- 2. --- Poor...-..----- Faifics» cen cau. 
109 fot So foto see Very poor___--- Poor__...--..-- 
1110: 
Boomer part. ._._..-- POOreoceeeee Fair_____.-.--- 
Forward part. ___...- Poors.< 224 2252 Faire oreeee 
Felta part__..------- Poor 22---.22=- Pare. os scekee 
lq: 
Boomer part.._._..-- Very poor_____- Poor.___...---- 
Forward part__.-_--- Very poor_...-. Poor_.__.-.--.- 
Felta part____....--- Very poor_.___- POOF 2eccsadece 
Bressa: 
1112: 
Bressa part .._._.-.. Baifscu econ heck Good. ___.-.-_- 
Dibble part..._..--_- Fair. 0222-202. Good__.------- 
1113,1114: 
Bressa part_____----- POOP se Soe Faience S35 
Dibble part__..._...- POOP ec Seen Faire ooccueecad 
1115: 
Bressa part_._..--.-- Very poor. _.___ Very poor_.._.- 
Dibble part.__--.---- Very poor._.__- Very poor..-_.- 
Clear Lake: 
DT Gyo teeta el Si et ke Good_.__---_-- Good_...-.--.- 
Vite ea teed occ eee Fair___...----- Good___..----- 
Cole: 
VI Ga ied ts Poles Good______.__- Good_________- 
AIG io concer Mhe ee Good__._----.- Good... ._.....- 
Contra Costa: 
120; IDV se aso eee Poor___._.----- Waitt. cette! 
Coombs 
122 oucsent dau Denk aed Good_.._.-.--- Good_.__-.---- 
123 h5-25 Goan eee Haire: 505 she Good_________- 
Cortina 
1 LE i erent ee oe eer Fair__._.--.--. Maite 22.5. 3212.2 
VD5 rac ne eS eee ed Very poor__._.. Very poor_-_-___- 
Diablo 
126; 120 <22eek Soo c eet Waitewct 22 acts Good. ..-..---- 
VOB as ec eee coke Paitoeeecocces! Faire coc end 
129 te Coe eee ae Poor__._.--.--- Pair. 22ccse.e.d 
Egbert 
13020 Scoot ees Sa lets Poor....------- Paifeesckeceece 
Fagan 
Vl got eee eet 252 Pair’. 52 23.022 Good.__...-.-- 
1328s F eS eee al Poors. 222222822 Waite. t222. 42a 
1332 oo ce eeaceee le Very poor._._.. Very poor___... 
1342. eee et hasuea le ee Very poor. ..... Very poor_____- 
Felton 
Hs so er a Poor. « 22.0. 22526 Fait: 223 23cee 
W365 te ne Very poor___...| Poor__._-____.- 
1372s ee ee oe Very poor____-- Very poor_._-.- 
Forward 
138) ose Sheets Faire: cscseec5: Good_.._------ 
139i sell we oe Poor.._..-.---- Faific ces eee 
190 io a Sach et A Very poor.._..-.| Very poor....-- 
1141: 
Fo. ward part__._._..| Very poor. -__- Very poor..__-- 
Kidd part_...__-.... Very poor..._.- Very poor..__-- 


See footnote at end of table. 


TABLE 4.—Wildlife 


(See text for definitions of ’’good,” ’’fair,” poor,” and ’’very 


Potential for habitat elements 


Wild Hardwood Coniferous 
herbaceous trees plants Shrubs 
plants 
Good___.--...- Good. ._...---. Good______.--- Good__.-__._.- 
Good_.___.___- Good_.____.__- Good______-._- Good__.__.---_. 
Good. .__....-- Good. .__-.---. Good. ..-.._-.- Good_..-___-_- 
Godden cent ete A be eee ole Good____..___- 
Poor soos se alee Sete ee ee eee te Poors aneee5. ee 
Pooh oe SE her ore tt eke ole Poor_..._--2-- 
Faire or 3.4. Good. _._------ Good_._.--.._- Fait 2 aeons LoS 
Paine cc ote ose Good_...------ Good_.._....-- Fair___.222 oo. 
Fair__...------ Good. ...-..--- Good______._.- Faire. doetes! 
Fair__.__ 2. Good. .._--.--- Good. _.___-2-- Good__.-____-- 
S| elle re tare pil Dero are Re Pee ear area net renee ee mee ane Wairoa So 
Fair_ 2.222. Good______._.- Good_.._._.__- Warne 6 ete 
Fait ec ee Good... __------ Good_.._...-_- Good__..._._.. 
Walh2 sae 222 olen heen tests hy Mraecepa pacts DM ode Fait. cots iteuee 
GOOG koe pen te oleae NE Oe ve 2k he te ol Good___-_...-- 
G00! ion cens|ooeaJeet secseeen ere eteo ns ak eh Good_.._------ 
GO0d':. 2. 3s tet Bike SE eee eet eS) Good___.._---- 
Good 326225222) buses Gaetdec sad a[tenk ole eceetiaess| Good_____ 2 Le 
OTR ta ES ik oe ae ae A eteva ok eles Fair__________- 
Goods 2 250 hoa Goneo eaene See oS ct ee eee Good___-..---- 
POOR see btet ce eee wee ete all ees. Ree Poor___--.....- 
PCOPsce ce een | Seen ee soak he see se ene Very poor____.. 
G00. 6-2 enh) oh Ee, Bek Ie a ol cp Good... _._____- 
Goodess Sat hia | ee he we ee ee le Sandee Good__.--....- 
ait et ee et AL th Se issih hie epee) ed) Fair... 
GOOG: Jeeta ood be 2 oo de foto ete eee Good____------ 
Good 22.8 RecA le NODE Te Ee Ne cea A ate Seat Good_________- 
Fairs vacua lets Ae ee Mocs eit tee Pair ss eee 
Pair A ee ee a ee Pairec oc Se 
PaiP sss 0 Gk Nee ee Se he | Se en Poor._...------ 
War. oie he Ca ee Ee to ey Peel PoOmezcecooscss 
PooPicce ss ese hos toes eee soe Seka eeiet Poor._...---..- 
Go0od 2: tise oc ecee oh AL ow Sele ee Good. ._.------ 
G00d st 22s ed.c| asi eeeeeecsssaalecdsoue seu se us Good_._.--...- 
GOOd 243 fi 2th |e ee a | 2 ee Lite Sisal a Good.....----- 
G00 Ss coe blake wot ot caccows| See cece aereecece Fait ioc scence 
Fairs oi. chose ch Si ee Be Et A oe Faire. 5.285345 
Good. __.-.---- Faire 2225252: Good__....---- Good. ..------- 
Good____.-..-- ain 2 Att Good. _._------ Good____---..- 
Pair yjcentne et Wain ones 2c. Good___.__-.-- Paine cchctel es 
Waifonss 22 282.22 Good_.__..---- Good. __..-.--- Good____....-- 
Fair_....----.- Good. __--..--. Good___.._---- Good._..------- 
Fair..cc22ccteee Good...--..--. Good__..__---- Good_..-.--.-- 
Fair____--_...- Good_._...---- Good_.___-_..- Good___.------ 
POOP elo Elen es i ee Te Be Se Fair.2..3 0% 2.5 
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habitat potentials 


poor.’”’ Absence of an entry indicates the soil was not rated} 


Potential for habitat elements—Continued Potential as habitat for— 
Wetland Shallow water Openland Woodland Wetland Rangeland 
plants areas wildlife wildlife wildlife wildlife 
Very poor_..-..____- Very poor___..__._- FaiPs te cei oh s Good_____--.___---- Very: POOr.22.22 62225). Sia Geter as 
Vely poor___________ Very poor________.- Rais sieeve ete Good soe co teed Very poor. 22 ont. 8| hice ek eee So 
Very poor_.._.-....-- Very poor._._._-..- Poor_....2---2222-- Goods. sae sneee 52 Very poor 220 12h). boe ue ae BOL 
Good__________..-.- Pairs jk ob sitoh el Good oucssuels coclee ede tees es eed HBTS 22s Ee Good 
Paifscu iso kone oed Maite nse df Sakic GOO0 cfu t= 22 tse |b os 2 code ew cus Bt Pairs 2 2.cGceecs 25 Poor. 
WaiPe aon ence eis At Bair acte2. 22h GO0d 222s eed GaSe Sete on tren tl! Maire cof i 2.22 ac nee Poor. 
Very poor_._......-- Very poor.._..--..- Pair acese eee se Good___.___--__- Very poor cise = 3525). e eek ee 
Very poor__________- Very poor.._.___._- Poor...-._---_- 2. -e Goodes2 226 225 03.38 Very POOP. ~ oot no |UC een eemenobbos cue 
Very poor____..____- Very poor____.___.- PAI P Mot pe aah Syne a Good____._--------- Very poor 
Very poor____._--_-- Very poor_.______-. Haine ov eb ec ee Good's. = 22.2 este Very poor 
Very poor....-.---.- Very poor._-..-___- POOrs ose Soe vet ecsh|S oto ae Seed Very poor 
Very poor__.._.-___- Very poor..-.._-._- POOR este tle cce a Good___.---.-.-..- Very poor. .22i22222)-ovee-csecteoceeaces 
Very poor________._- Very poor__.._-____- ROO ot ase ade Good____-_.---__ ee Very BOOK. 22h ees oe week ek see 
Very poor__..- uw Very poor..__..-... Fait? Sra8 ee hE ee ce oe er Very poor_________- Fair. 
Very poor._...--___- Very poor.____..-_- GOOds sc 232. oS Saeko poe oto cacee Very poor.____..___ Good. 
Very poor_._._..-__.- Very poor__________ GOOd: Sse keller De tye tom a were ot Very poor__..____.- Good. 
Very poor._.._.-___- Very poor...__.__-- Paite 22 oo Sate oe Cece Bee Se Very poor_____.___- Good. 
Very poor___________ Very poor. ____._____ Fain: < Gscctiee car Sel te oe oS etna ine Very poor__.._____- Good. 
Very poor_...-..____- Very poor_....._-_- Very P0Or. 22202255 Utne cede obec Very poor_________- Fair. 
Very poor_________.- Very poor_.__...__- POOP rare BE Ea oo ae a ce lee a Very poor__..______ Good. 
Poor_...__-_------- Pairen tiseeescdedo. Good: 22 c225esceRoelbeeGe. seweccedenkey POOP 22 oes 2eu tee Poor 
Very poor__._.-.._-- Good 22a: wen Sa! ii Gh ene rea ne an IIE eae wea ee Pair. seh osen ete Poor 
Good_.._-.-_-----_-- Good .-2c2cc80h50 22 GO0d = Steescees eS i28 oon eee tenut GO000~ = = sc5- eee ce Good. 
Batre aoe POOrsi 2222 cece GOO ake seed oun dl es a i hee 8 Fair__.....--.------ Fair. 
Very poor....---_--- Very poor___._-...- Paina. So285 soo earth yas Sate te ee ae Very poor_________- Fair. 
Poor cise sce seccace Very poor______.._- Good___.-.2_--.---]. Bos sonata che Line tne ta Very poor.._...---- Good. 
POOF 2 sct 45522 Very poor._.__---.- Good____----------]---- ieee take Very poor___._-/---] Good. 
Very poor_____------ Very poor....___._- Fare ticee eee foe ett Ae SS at Very poor__.__..--- Fair. 
Very poor__._..--.-- Very poor_....--..- Very POOP nie ll | at ee er sd Very poor______--__| Fair. 
Very poor...___----. Very poor_...______. ali ooo hae ee Sate, A te es Very poor_._...--.- Poor. 
Very poor__.._...__- Very poor_.___.--._- HANNE oe eee oe aoe |e tee ooh Mots ee Very poor__________ Poor. 
Very poor...__.- -....| Very poor..__._-__- Poor) Aeceect eeees ices wee coer ae Very poor_.-._.---- Poor. 
Good.-.....-----..- Good.._..--------- Waite cece cue torte ee att Good____---.------ Good 
Very poor_____-.-.-- Very poor..___----. Good 2 gsececein. Hee] odode eee Very poor_____.---. Good, 
Very poor....-...--- Very poor. __....-- Fair see ecole Good_______------- Very poor_____--.-- Good. 
Very poor__-._-----. Very poor._._.____. Very poor_____-_.-- Fair c2scce secs ™ Very poor....------ Fair. 
Very poor__.---..-_- Very poor_____-__.. Very poor._______.- Pate 25 ene Very poor__.._...-- Fair. 
Very poor___._..___- Very poor.......-_. Faitndte ees Pair 32) eit etn soe Very poor ocn2 ee ot | Gees Meese es oe 
Very poor____--.-..- Very poor_.--._-..- POOPs2 oi Sts fee: Maire so2uos ete ho Very poOoress ais .o.0 4c | boots cuca lakes. 
Very poor__.._.-__-. Very poor_________- Poor__.________.._-- Bair tsk, cose Very: pooFise. cob oS sence e tect Se 
Very poor____-..-_-- Very poor______-..- Painted Paine sasegscueeecct Very POPs... .saGouh oboe ee cee cee 
Very poor..._____.-- Very poor_________- Bair. oc. Goce Paitcs. coh detounes 3 Very poor unui tl le eee ee eee 
Very poor._....----- Very poor._-_--_-_- Poors essed ee Paitescctecleuscese Very poor sccuce202 of ee cone aeeemeeaeess 
Very poor______.___- Very poor. __.______ Poor_..__.--_------ Fait eee Se Very poor___----.-- Fair. 


Very poor__.--...-.- Very poor...-..._.- Very poor cc cteded ee eu eee eee eee ce Very poor._....---- Poor. 
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TABLE 4.—Wildlife 


Potential for habitat elements 


Soil name and 
map symbol 


Grain and Grasses and Wild Hardwood Coniferous 
seed crops legumes herbaceous trees plants Shrubs 
plants 
Guenoe: 
142 esate sees Very poor. __-_- Poor_____------ Haitiacececcessl ees oh esse see|see tee ecitsew ee Good__.__.-.-- 
1143; 
Guenoc part__.------- Very poor.__--- Poor___.------- PONDS ois OS oe te i See eee eee eens Se bee oe herd Good_______..- 
Rock outcrop part. 
1144: 
Guenoc part.__..-_-- Very poor___-_- Very poor__.__- Wait. 25.3-2.507|Semeek ees 393 2-7 |Sarececessceeece Good... .---.--- 
Rock outcrop part. 
Haire: 
145, 147____.-_.---_-_e Pair_. 2-222 -_- Good____--.--- GOO 2.226 22ers epee Rok IS Boe ee ok Me Fair___________ 
146, 148.22 Maite ois oi Good.__._-_..-- Goode i 222e.502| 2 te ee ee et oe See oo Fair. 2-2 eee 
WAG ooo SEP Re ech Soe ad Raite wv ceccee5 Fair... .--.2-.- GO0d2 2. 2cteee See atl ei 2h etal en Fee a Pair on ko 
ABOS 208 oP oe ee ee eh Poor___.------- Paine. sshuwsco GOOD ae Ste ws ees |e tO te Se ol Me Fair_,.2--- oe 
Hambright: 
1151: 
Hambright part._..__| Poor_..----.--- Fair___-------- Waifs fe secs et |o case seese Sestei le ape eieteeees Waite esse ccese 
Rock outerop part. 
1152: 
Hambright part_..-.- Very poor._---- Very poor____-- Waits 4223 25oiec) 2 eis ee cers sec|etcoge ce echo oe Walrcsoceveeds 
Rock outcrop part. 
Henneke: 
153, 1564_._...-------- Very poor_____- Very poor_.---- PoOri2c ster set) bestoe eS aoe c/o eeecinca cate oo Poor... - 
Kidd: 
TDS a ore ee Be Oey Poor___.-_-.--- LO) | eae eee POOPSs 2.8 fos este a eee ee os Paired eet ote 
156% 2 2c. ecdé cameos, Very poor.__..- Very poor_____. Poor 2.32 os Bostlivowse es eeccddes|seeotacetlsccses Fair. 2-222 eee 
Lodo: 
1157: 
Lodo part_..__------ Very poor__..._ Very poor____.. POOP: 2oah2 eos 5 Poor... --- Poor._..------- POOP. seco eee 
Maymen part...-_--. Very poor.____- Very poor------ ROOh=2 Sit tees ees ces ete ees |p oases ees ee Good__.-.--._- 
Felton part_________- Very poor______ Very poor__..-- i OF yng ess eaten Faitee v2 222 Good__.-__---- Paiteccco es 452 
Los Gatos: 
N58 Ao A, Ble Bee SIL Poor_._-.__.---- Fait 22 csv e2 Goods. ci 322 Pook teak eee ete cat, Good... .--.--_- 
PHO e © Tek ESS on Secu 3 Poorer 2252545 Fair__.-------- GO0d 2 Fee ee Ne eh, Good_____----- 
1608s oS eee Very poor__._.. Very poors:2s.| "Good sis- 54) 2 eo cccs cee tie ieee eo Good_____-_-_. 
Maxwell 
16leses* Scée cece et POOP spe a eon Hoe Pairs jo Sseu Raite st oN ewe | se te ae ee ie te voi PalfasuSeccke es 
Maymen 
1162: 
Maymen part_______- Very poor_.____ Very poor. ____. POOR: anesthe en se eect ee se Good______-__- 
Los Gatos part...._-- Very poor_____- Very poor_..-.- Goode. fetes sue Oo fee So ee eek stokes es 5 Good........-. 
1163: 
Maymen part.___.._- Very poor__-.-- Very poor_____- R0One22tet eo alesis Boece spect eee Good________.- 
Millsholm part______- Very poor____-- Very poor_.._-- Poor: 22. 22: cel ct ttes set octced pelos te cee Po0Orcsccecucoe 
Lodo part_____-..--- Very poor_____- Very poor_____- POOr i 2e ee PoOresteslee de! Poor__._._-.---- Poon cece sek ee 
Millsholm: 
5 cy. eee ee Lee eee Poor...-...---- Fair. %cehees Pein. 222s Ge See. Bes Oe 225 Se TE ee Poor.__.-_-.--. 
W652 Stoo Sbettake Very poor_____- Very poor. _-.-_- POOl vende oe ou Seed ec wets eto eet ecebae te Poor__...-.---- 
Montara 
166, 167223205. cetiecce Very poor____.- Very poor. ----- POO see hos 5| Siotecte eekced: tees ace cess Pairs .c2e32-5 
Perkins: 
168, 169. ....-.2 LLL Good___.-.---- Good__----..-- Good. fuss. cue eee Oe eee Leite aesoes tasks Good____._---- 
Pleasanton: 
1:70.17) se oee fauec, Good__.___-.-- Good__-------- Godds<osccs cee ceceenteeeceteoe| soe deeccesteedot Good_..__---.- 
Reyes 
1 Ey 6 cae kee Ee Poor sescecelee Paltscossoe ess Good ss ece.ss sd) Secccc Ss ewtetede eae heeectibeees Good....------ 
W783 oe ee Pe Very poor__..-- Very poor__-__-- Mery; DO0r. 222.22) ou auecetneeescellesp ete eed aces Very poor_..--. 
Riverwash: 
174. 
Rock outcrop: 
175. 
1176: 
Rock outcrop part. 
Hambright part. ___.- Very poor__...- Very poor. .__.- Malta cake sla eee Le Soe dllecoen se rektiices Wales oaks 
1177; 
Rock outcrop part. 
Kidd part_.._.------ Very poor__._-. Very poor__...- 
Sobrante: 
178 fa 22222 teense Soak Poor. .2--22-2<- Fait. cose eee 
V9 crton eke Set Very poor._..-- Poor_....-.---- 


See footnote at end of table. 


habitat potentials—Continued 


Potential for habitat elements—Continued 


Wetland Shallow water 
plants areas 
Very poor.__.__-..- Very poor..--...__- 
Very poor._____-..-- Very poor___---...- 
Very poor_.__-----._ Very poor.._-....-- 
Good____-_ 22.2 ee Poors S25 Siow os 
POOP cates Very poor_________- 
Very poor__...-____- Very poor_..______- 
Very poor________ Very poor... 22. 
Very poor.___.___-_- Very poor_______ 2. 
Very poor.._.-.----. Very poor_...-.2-_- 
Very poor....-___-_- Very poor__________ 
Very poor.._.-__-_---- Very poor__________ 
Very poor_.____.----- Very poor_.__...-._. 
Very poor.....-.___- Very poor___._____. 
Very poor.________-- Very poor.__._-..__ 
Very poor__._--...-- Very poor... 2 _ 
Very poor.._._-____-- Very poor_______.-- 
Very poor......-_-_- Very poor.....____- 
Very poor______--.-_ Very poor___..__..- 
POOFso22s chistes Very poor_.-....__- 
Very poor____.---.._ Very poor..-..-.--- 
Very poor_.._-_____. Very poor_______.__ 
Very poor_.______._- Very poor_._.-.-__- 
Very poor_..__.--.__- Very pocr__.______ 
Very poor____._..__- Very poor__________ 
Very poor_.______.__ Very poor____-____- 
Very poor_.______._- Very poor____._____ 
Very poor.__....___- Very poor________._ 
Very poor________._- Very poor____...__ 
P0OPfs sen soe Seid Very poor.__.._____ 
Papen ced ee Shs Pap saves sos seo 
POOP 222.2 cbc oe Good__________ ~~. 
Very poor......_.-_. Very poor___--_.-.. 
Very poor. __..--.-.- Very poor___--_---- 
Very poor_._.______- Very poor_..---...- 
Very poor_______.._- Very poor_________- 
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Potential as habitat for— 


Openland Woodland Wetland Rangeland 
wildlife wildlife wildlife wildlife 
POOF fsceeiaBict=t. Moogle et! Very poor__.._.___- Fair 
POOF icc chokenes | Sseedeeri See lete Ge Very poor_______-_. Fair. 
POOP s25.se..0 0 02ees eeets accede Very poor___..._-.- Fair. 
Goode. eccee iets s dae cee cheer ces Halt. i i.oee ost Good 
Paps clio 2 ce i ee ee oo Very poor. ___.____- Good 
Paitecievec goles useebpsaeteb sucks éoeewee Very poor._..--._-- Fair. 
Pattee ct eseeceet Sod | outils oot oes Very poor_.._._.-..- Fair 
POOR sere eae eo | Bea ee hacer hs Very poor.___.____- Fair. 
Very: poore see |e ed Sah ee Very poor._..----_. Fair. 
Vely poorn. S220 oe eo Very poor..---____- Pecor. 
POOP sae So. 2 hee NE el ci tea se Very poor_._______. Poor 
Very poor. 2h22222|oseus voce uote e es Very poor_.______.- Poor 
Very poor._._.____. POOPL esos ois oe 2 Very pOohs 222 s282eu| oo ccccceswee ceee 
WRAY se hea ase oh |S alne SMe eee Son Wal ee Very poor._.______- Fair. 
POOP se ae ecase 38 Fait cecckeee se tte Very poor s.2< 202 aes cre eee ha 
PP ek OA ta oN beet AS Bae Very poor__________ Good 
air Sec Nok caer OR eee cde een ahd Very poor______.__. Good, 
Very POor 2.22600.2 8) oobi si pons ete: e2o<2 Very poor_..______. Good 
Walt: see chee ce okt See eek sree A Very poor...._____- Fair 
115 | | See Eee ern Very poor__________ Very poor_....--__- Fair. 
Very poor__________ GO0d. ouch beken led Very poor_____.__.- Fair 
Makes. gon atc fal Very poor.___.____- Very poor____...__- Fair 
Mery poores suds. oclcstschacsecteeces Very poor._...----- Poor. 
Very poor___.._____ POOR wes soe Very poor_._._.----|--..-------------_-- 
POOR 26 22 fad en eee eS tl Very poor_________- Poor. 
Very poor__________].______--- eee Very poor_...-.___- Poor. 
Very pooresescc.ec. os cedicead inte looee Very poor_.____..-- Poor. 
GO0d seus. Sse Vecst e seel ee eet Very poor_...-.2-_- Good. 
(OOG ia ee Feel ts ew te LR ad Poorscis.cccoekce sd Good 
Fata SoS eo uel eee eo tt Jobe See cd Pains son csesceesec Good. 
Very poor... ofc eo o)o soe oo eee ek Pairs casas eke Very poor. 
Very p00P!.2 goes ceur lion ee Seeks Very poor._.._____- Fair. 
Very poor_____-.---].----------.-------- Very poor_....___-. Poor. 
Goods .s cece sock d Good aoe ost ot Very poor______-__. Good 
POOre oe se ee cceee Fait i soocee ates esd Very poor.__..-.__- Good 


58 SOIL SURVEY 


Soil name and 
map symbol 


TABLE 4.—Wildlife 


Potential for habitat elements 


Grain and Grasses and Wild Hardwood Coniferous 
seed crops legumes herbaceous trees plants Shrubs 
plants 
Tehama: 
TBO Sees tee ta eee Ba hoe Good________.- Good____...--- GO0d 222 Se ee es Se ee teeth coo ee ee cies Good....------ 
Yolo: 
VB VS iid oo Ore Rae ces Good_...---..- Good_._------- Good os fo2 2 Mace abe oases  Secebee sce Good_.._------ 
182% ooo cates Good.________- Good____..---- G00d os ne eed | Rua oto eee ease cceeer eS Good. _..._.--- 


? This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior of 


location and accessibility of the area, size and shape 
of the area and its scenic quality, the ability of the 
soil to support vegetation, access to water, potential 
water impoundment sites available, and either access 
to public sewerlines or capacity of the soil to absorb 
septic tank effluent. Soils subject to flooding are lim- 
ited, in varying degree, for recreation use by the 
duration and intensity of flooding and the season 
when flooding occurs. Onsite assessment of height, 
duration, intensity, and frequency of flooding is essen- 
tial in planning recreation facilities. 

The degree of the limitation of the soils is expressed 
as slight, moderate, or severe. Slight means that the 
soil properties are generally favorable and‘ that the 
limitations are minor and easily overcome. Moderate 


means that the limitations can be overcome or alle-' 


viated by planning, design, or special maintenance. 
Severe means that soil properties are unfavorable and 
that limitations can be offset only by costly soil recla- 
mation, special design, intensive maintenance, limited 
use, or by a combination of these measures. 


The information in table 5 can be supplemented by 
information in other parts of this survey. Especially 
helpful are interpretations for septic tank absorption 
fields, given in table 6, and interpretations for dwell- 
ings without basements and for local roads and streets, 
given in table 7. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing 
roads and intensively used areas, and installing sani- 
tary facilities and utility lines. Camp areas are subject 
to heavy foot traffic and some vehicular traffic. The 
best soils for this use have mild slopes and are not 
wet or subject to flooding during the period of use. 
The surface has few or no stones or boulders, absorbs 
rainfall readily but remains firm, and is not dusty 
when dry. Strong slopes and stones or boulders can 
greatly increase the cost of constructing camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that will increase the cost 
of shaping sites or of building access roads and parking 
areas. 


Playgrounds require soils that can withstand inten- 
sive foot traffic. The best soils are almost level and 
are not wet or subject to flooding during the season 
of use. The surface is free of stones or boulders, is 
firm after rains, and is not dusty when dry. If shaping 
is required to obtain a uniform grade, the depth of the 
soil over bedrock or hardpan should be enough to 
allow necessary grading. 

Paths and trails for walking, horseback riding, bi- 
cycling, and other uses should require little or no cut- 
ting and filling. The best soils for this use are those 
that are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once during the annual period of use. They should 
have moderate slopes and have few or no stones or 
boulders on the surface. 


Engineering 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction 
materials and water management. Among those who 
can benefit from this section are engineers, landowners, 
community decision makers and planners, town and 
city managers, land developers, builders, contractors 
and farmers and ranchers. 

The ratings in tables in this section are based on 
test data and estimated data in the “Soil Properties” 
section. The ratings were determined jointly by soil 
scientists and engineers of the Soil Conservation Serv- 
ice using known relationships between the soil prop- 
erties and the behavior of soils in various engineer- 
ing uses. 

Among the soil properties and site conditions iden- 
tified by the soil survey and used in determining the 
ratings in this section are grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to and 
hardness of bedrock within 5 or 6 feet of the surface, 
soil wetness characteristics, depth to a seasonal water 
table, slope, likelihood of flooding, natural soi! struc- 
ture or aggregation, in-place soil density and geologic 
origin of the soil material. Where pertinent, data about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of absorbed cations were also 
considered. 

Based on the information assembled about soil prop- 
erties, ranges of values may be estimated for erodi- 
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Potential for habitat elements—Continued 


Potential as habitat for— 


Wetland 
plants 


Shallow water 
areas 


the whole mapping unit. 


Openland 
wildlife 


Woodland 
wildlife 


TABLE 5.—Recreational development 


Wetland 


Rangeland 
wildlife 


wildlife 


{Peres slowly” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for definitions 
of “slight,” ‘‘moderate,” and “‘severe.”” Absence of an entry means soil was not rated] 


Soil name and map symbol Camp areas 


Aiken: 
W0seercoetu set ee seece Moderate: slope, percs 
slowly. 
We oec eet ossogeleleos Severe: slope_________- 
102 psec eee Severe: slope.________- 
Bale: 
8 Je a Moderate: floods.______ 
i 0, Se peae eles petiate anon anaes AepeNe Moderate: floods, too 
clayey. 
1OS2 ons foes o Sele oe cae Moderate: floods, too 
clayey. 
1106: 
Bale loam part__...____ Moderate: wetness, 
floods. 
Bale clay loam part____| Moderate: wetness, 
floods, too clayey. 
Boomer: 
NOP coe shee ect See ee Moderate: slope, percs 
slowly. 
MBvseskeececedon tense Severe: slope.._....__- 
O92 aude te site en eis tere Severe: slope.......... 
1110: 
Boomer part__..____--- Severe: slope.___._...- 
Forward part..-._____- Severe: slope.....____- 
Felta part......._____- Severe: slope, small 
stones 
1411: 
Boomer part____-_-______ Severe: slope.________- 
Forward part.______.__ Severe: slope_______._- 
Felta part.........--.- Severe: slope, small 
stones. 
Bressa: 
1112: 
Bressa part___.-__-_____ Moderate: slope, peres 
slowly. 
Dibble part...-.--2 22. Moderate: slope, peres 


slowly, too clayey. 
1113: 


Bressa part._..---2-22- Severe: slope..._...-.- 

Dibble part___________ Severe: slope_..._._._- 
1114,2115: 

Bressa part._...--22___ Severe: slope.....-..-- 

Dibble part__.....__- Severe: slope....-...-. 


See footnote at end of table. 


Picnic areas Playgrounds Paths and trails 
Moderate: slope._..... |Severe: slope.___....___ Slight 
Severe: slope__._____- Severe: slope._________- Moderate: slope. 
Severe: slope._....___ Severe: slope._____.____ Severe: slope. 
Slight._....-.- 2-2-2 2_- Slight. 02 f2c2 etek deeds Slight. 
Moderate: too clayey_. |Moderate: too clayey....| Moderate: too clayey. 
Moderate: too clayey_. |Moderate: slope, too Moderate: too clayey. 
clayey. 
Moderate: wetness___._ Severe: wetness____.._- Moderate: wetness. 
Moderate: wetness, too | Severe: wetness_._.....| Moderate: wetness, too 
clayey. clayey. 
Moderate: slope.._.___- Severe: slope__________ Slight. 
Severe: slope.________- Severe: slope, small Moderate: slope, small 
stones. stones. 
Severe: slope._______-- Severe: slope, small Severe: slope. 
stones. 
Severe: slope...._____- Severe: slope_____---_- Moderate: slope. 
Severe: slope__________ Severe: slope, small Moderate: slope, small 
stones stones, 
Severe: slope, small Severe: slope, small Severe: small stones. 
stones. stones. 
Severe: slope______.__. Severe: slope__________ Severe: slope. 
Severe: slope.___...___ Severe: slope, small Severe: slope. 
stones. 
Severe: slope.________- Severe: slope. _______- Severe: slope, small 
stones. 
Moderate: slope__._____ Severe: slope...._____- Slight 
Moderate: slope, too Severe: slope_________- Moderate: too clayey. 
clayey. 
Severe: slope__________ Severe: slope..________ Moderate: slope 
Severe: slope..._..____ Severe: slope.._______- Moderate: slope, too 
clayey. 
Severe: slope...__.___- Severe: slope.....___.- Severe: slope. 
Severe: slope.._.._____ Severe: slope.....____- Severe: slope, 
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Soil name and map symbol 


Cole: 


WB, A192 stone ns lene 


Contra Costa: 


Coombs: 


1229033 uote toe eto s 


Cortina: 


13S ASF ecteieestet 


Felton: 


135;-136jAS% seco eck eae 


1141; 


143: 


Guenoe part_-__.-_---- 


Rock outcrop part. 
1144; 


Guenoc part_..__..-_._- 


Rock outcrop part. 
Haire: 


Hambright: 
1151: 


Hambright part__.__.-- 


Rock outcrop part. 
1 7 


Rock outcrop part. 
Henneke: 


See footnote at end of table. 


162: 
Hambright part_-_-_.--- 
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Camp areas 
Severe: too clayey_.-_.. 
Severe: floods.--.__.--- 
Moderate: wetness, 

percs slowly. 
Moderate: slope, percs 
slowly. 
Moderate: slope, small 
stones. 
Moderate: small 
stones. 
Severe: small stones__.- 
Moderate: large stones_ 
Severe: too clayey---_--- 
Severe: slope, too 
clayey. 
Severe: slope, too 
clayey. 
Severe: wetness, floods_-_ 
Moderate: slope, too 
clayey, percs slowly. 
Severe: slope__..___-.- 
Severe: slope.__...---- 
Severe: slope._..------ 
Moderate: small 
stones. 
Severe: slope_______--- 
Severe: slope.__._..--- 
Severe: slope....--..-- 
Severe: slope_.__.----- 
Severe: slope__..------ 
Severe: slope__--_--.-- 
Severe: slope___....--- 
Severe: peres slowly - .-- 
Severe: percs slowly. __- 
Severe: percs slowly_._.- 
Severe: slope, percs 
slowly. 
Severe: slope, large 
stones 
Severe: slope, large 
stones 
Severe: slope_.__....-- 
Severe: slope__-.------ 


Picnic areas 


Severe: too clayey__-_-- 
Moderate: floods___-_-_-- 


Moderate: 


Moderate: slope__..--- 


Moderate: 
stones. 


slope, small 


Moderate: small 


stones. 


Severe: small stones. _.- 
Slightw.. 02 2225220502 
Severe: too clayey_..._- 
Severe: 
clayey. 
Severe: 
clayey. 


slope, too 


slope, too 


Severe: wetness, floods_- 

Moderate: 
clayey. 

Severe: 


slope, too 
slope______-.-- 
Severe: slope..__..._.- 


Severe: slope..._.-.... 


Moderate: small 


stones. 


Severe: slope_________- 


Severe: slope___------- 


Severe: 


Severe: 


Severe: 


Severe: 


Severe: 


Moderate: 
Moderate: 
Moderate: 
slope. 
Severe: 


dusty____.-- 
too clayey._- 
too clayey, 


slope___.------ 


Severe: slope, large 


stones. 


Severe: slope, large 


stones. 


Severe: 


Severe: 


Playgrounds 


Severe: too clayey____-- 
Moderate: floods._..__-- 


Moderate: wetness, 
percs slowly. 


Severe: slope......---- 

Severe: slope, small 
stones. 

Severe: small stones. --_- 

Severe: small stones. -_- 

Severe: large stones____ 

Severe: slope, too 
clayey. 

Severe: slope, too 
clayey. 

Severe: slope, too 
clayey. 

Severe: floods, wetness... 

Severe: slope.._..--_-- 

Severe: slope.._.._-_-- 

Severe: slope.....-.--- 

Severe: slope, small 
stones. 

Severe: small stones... _- 

Severe: slope, small 
stones. 

Severe: slope, small 
stones. 

Severe: slope, small 
stones. 

Severe: slope, depth to 
rock. 

Severe: slope_._._._.-- 

Severe: slope_______..- 

Severe: slope__...-_-_- 

Severe: peres slowly __-_- 

Severe: percs slowly._.- 

Severe: slope, percs 
slowly. 

Severe: slope, percs 
slowly. 

Severe: slope, large 


stones, depth to rock. 


Severe: slope, large 
stones, depth to rock. 


Severe: slope, small 
stones, 
Severe: 


stones, 


slope, small 


Paths and trails 


Severe: too clayey. 
Slight. 

Moderate: wetness. 
Slight. 

Moderate: small stones. 
Moderate: small stones. 
Severe: small stones. 
Moderate: large stones. 
Severe: too clayey. 
Severe: too clayey. 
Severe: too clayey, 
slope. 

Severe: floods, wetness 
Moderate: too clayey. 
Moderate: slope, too 
clayey. 

Severe: slope. 

Severe: slope. 
Moderate: small stones. 
Moderate: slope, small 
stones. 

Severe: slope. 

Severe: slope. 

Severe: slope. 

Severe: slope. 
Moderate: slope. 
Severe: slope. 
Moderate: dusty. 
Moderate: too clayey. 
Moderate: too clayey. 
Moderate: too clayey, 
slope. 

Severe: large stones. 
Severe: slope, large 
stones. 

Moderate: slope, small 
stones. 

Severe: slope. 
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Soil name and map symbol Camp areas 
Kidd: 
| se ee en Severe: slope____.._... 
156i eee tata Ne Severe: slope.___--.. pas 
Lodo: 
1157: 
Lodo part.....-_.-.--- Severe: slope....-..--- 
Maymen part_.....--_- Severe: slope..__...--- 
Felton part___-..-._.-.- Severe: slope_______..- 
Los Gatos: 
TOG oe ce Soe Severe: slope.__._.___. 
15951602. wastes he ees Severe: slope._..-...-.- 
Maxwell 
V6ln 2 seco sew olete es Severe: too clayey_____. 
Maymen 
1162: 
Maymen part.__....-.- Severe: slope..____.--- 
Los Gatos part_....__.. Severe: slope__..____.. 
163: 
Maymen part.......... Severe: slope_._..___.. 
Millsholm part___..-_-. Severe: slope____.____- 
Lodo part_._.--....--- Severe: slope.___..__.. 
Millsholm: 
164 eee eS Meo ee oe Severe: slope____.____- 
1 5s ee Ne OPE ee eS Severe: slope____..___- 
Montara: 
16620-35285. u5 8s 326 Severe: slope_....____- 
167 one oe ee Severe: slope_......--- 
Perkins 
168.5 2c ek eRe Moderate: small stones, 
percs slowly. 
|}: mee eae tes Pine I Moderate: small stones, 
percs slowly. 
Pleasanton: 
WO cccecccessdasecteces Moderate: percs 
slowly. 
VA ences eta tS oe Moderate: peres 
slowly. 
Reyes: 
172,173.34 Socket Severe: floods, wetness_. 
Riverwash: 
VTA ose a ee Severe: wetness, floods_- 
Rock outcrop: 
175. 
1176: 
Rock outcrop. 
Hambright part..._.._- Severe: slope, large 
stones. 
1177; 
Rock outcrop part, 
Kidd part._...--..2.-- Severe: slope__...-..-- 
Sobrante: 
A7Be co eel eh teil Severe: slope._..._..-- 
T7Ostce toe Ss oe cee oe Severe: slope____.-___. 
Tehama 
1802 cceseosteecrere bes Moderate: percs 
slowly. 
Yolo: 
1W8tccscee tee ete S Slight_.__-.2-- 20. - 22 e 
182s. ece te cost stewie Slight... oe 


Picnic areas 


Severe: slope___.._._-- 
Severe: slope__..._._-. 
Severe: slope__..___._- 
Severe: slope_._._-____- 
Severe: slope___....--- 
Severe: slope__._...--- 
Severe: slope......_..- 
Severe: too clayey__.._- 
Severe: slope._._..___. 
Severe: slope____..____ 
Severe: slope____.-.._- 
Severe: slope..._.....- 
Severe: slope_____..._- 
Severe: slope_________. 
Severe: slope.._.._.__- 
Severe: slope.___.._.__ 
Severe: slope.__.....-- 
Moderate: small 
stones. 
Moderate: small stones - 
Slight_...----..-----2-- 
Slightti nce dechect ees 
Severe: floods, wetness_-_ 
Severe: wetness, floods... 
Severe: slope, large 
stones. 

Severe: slope_.__.---_- 
Severe: slope_._.-.__.- 
Severe: slope_____..-_- 
Slight..._....--.-.--..- 
Slightssao..ecicceceeece 
Slight. 2222 sseosJcncue 


Playgrounds 


Severe: slope, depth 
to rock. 

Severe: slope, depth 
to rock. 


Severe: slope, depth 
to rock. 

Severe: slope, small 
stones, depth to rock. 


Severe: slope, small 
stones. 
Severe: slope____..-._- 
Severe: slope._..____.. 
Severe: too clayey...__- 
Severe: slope, small 
stones, depth to rock. 
Severe: slope__.__-...- 
Severe: slope, small 


stones, depth to rock. 


Severe: slope, depth 
to rock. 

Severe: slope, depth to 
rock, 

Severe: slope, depth to 
rock. 

Severe: slope, depth to 
rock. 

Severe: slope, depth to 
rock. 

Severe: slope, depth to 
rock. 

Severe: small stones__._ 

Severe: slope, small 
stones. 

Moderate: percs slowly, 
small stones. 

Moderate: slope, small 


stones, peres slowly. 


Severe: floods, wetness__. 
Severe: wetness, floods... 
Severe: slope, large 


stones, depth to rock. 


Severe: slope, depth to 
rock, 

Severe: slope__..__.--- 
Severe: slope.__..---.- 
Moderate: slope, percs 
slowly. 

Slight-..225.-2-s2.2-24- 
Moderate: slope..__---- 
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Paths and trails 


Moderate: slope. 
Severe: slope. 
Severe: slope. 
Severe: slope. 
Severe: slope. 
Moderate: slope. 
Severe: slope. 
Severe: too clayey. 
Severe: slope. 
Severe: slope. 
Severe: slope. 
Severe: slope. 


Severe: slope. 


Moderate: slope. 


Severe: slope. 


Moderate slope. 


Severe: slope. 
Moderate: small stones. 
Moderate: small stones. 
Slight. 

Slight. 

Severe: floods, wetness. 
Severe: wetness, floods. 
Severe: slope, large 
stones. 

Severe: slope. 
Moderate: slope. 
Severe: slope. 

Slight, 

Slight 

Slight 


? This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior of the 


whole mapping unit. 
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bility, permeability, corrosivity, shrink-well potential, 
available water capacity, shear strength, compressi- 
bility, slope stability, and other factors of expected soil 
behavior in engineering uses. As appropriate, these 
values may be applied to each major horizon of each 
soil or to the entire profile. 

These factors of soil behavior affect construction 
and maintenance of roads, airport runways, pipe- 
lines, foundations for small buildings, ponds and 
small dams, irrigation projects, drainage systems, 
sewage and refuse disposal systems and other engi- 
neering works. The ranges of values can be used to— 
(1) select potential residential, commercial, industrial 
and recreational areas; (2) make preliminary esti- 
mates pertinent to construction in a particular area; 
(3) evaluate alternate routes for roads, streets, high- 
ways, pipelines and underground cables; (4) evaluate 
alternate sites for location of sanitary landfills, onsite 
sewage disposal systems and other waste disposal 
facilities; (5) plan detailed onsite investigations of 
soils and geology; (6) find sources of gravel, sand, 
clay and topsoil; (7) plan farm drainage systems, 
irrigation systems, ponds, terraces and other struc- 
tures for soil and water conservation; (8) relate per- 
formance of structures already built to the properties 
of the kinds of soi] on which they are built so that 
performance of similar structures on the same or 
similar soil in other locations can be predicted; and 
(9) predict the trafficability of soils for cross-country 
movement of vehicles and construction equipment. 

Data presented in this section are useful for land- 
use planning and for choosing alternative practices or 
general designs that will overcome unfavorable soil 
properties and minimize soil-related failures. Limita- 
tions to the use of these data, however, should be well 
understood, First, the data are generally not presented 
for soil material below a depth of 5 or 6 feet. Also, 
because of the scale of the detailed map in this soil 
survey, small areas of soils that differ from the 


dominant soil may be included in mapping. Thus, these. 


data do not eliminate the need for onsite investigations 
and testing. 

The information is presented mainly in tables. Table 
7 shows, for each kind of soil, ratings of the degree 
and kind of limitations for building site development; 
table 6, for sanitary facilities; and table 9, for water 
management. Table 8 shows the suitability of each 
kind of soil as a source of construction materials. 

The information in the tables, along with the soil 
map, the soil descriptions, and other data provided in 
this survey, can be used to make additional interpre- 
tations and to construct interpretive maps for specific 
uses of land. 

Some of the terms used in this soil survey have dif- 
ferent meanings in soil science and in engineering; the 
Glossary defines many of these terms. 


Sanitary facilities 


Favorable soil properties and site features are 
needed for proper functioning of septic tank absorp- 
tion fields, sewage lagoons and sanitary landfills. The 
nature of the soil is important in selecting sites for 
these facilities and in identifying limiting soi] prop- 


erties and site features to be considered in design and 
installation. Also, those soil properties that deal with 
the ease of excavation or installation of these facilities 
will be of interest to contractors and local officials. 
Table 6 shows the degree and kind of limitations of 
each soil for these uses and for use of the soil as daily 
cover for landfills. ° 

If the degree of soil limitation is indicated by the 
rating slight, soils are favorable for the specified use 
and limitations are minor and easily overcome; if 
moderate, soil properties or site features are unfavor- 
able for the specified use, but limitations can be over- 
come by special planning and design; and if severe, 
soil properties or site features are so unfavorable or 
difficult to overcome that major soil reclamation, spe- 
cia] designs or intensive maintenance are required. 

Septic absorption fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a 
septic tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for 
this use. The soil properties and site features con- 
sidered are those that affect the absorption of the effiu- 
ent and those that affect the construction of the 
system. 

Properties and features that effect the absorption of 
the effluent are permeability, depth to seasonal high 
water table, depth to bedrock and susceptibility to 
flooding. Stones, boulders and a shallow depth to bed- 
rock interfere with installation. Excessive slope may 
cause lateral seepage and surfacing of the effluent in 
downslope areas. Also, soil erosion and soil slippage 
are hazards where absorption fields are installed in 
sloping soils. 

Some soils are underlain by loose sand and gravel or 
fractured bedrock at a depth less than 4 feet below the 
tile lines. In these soils the absorption field does not 
adequately filter the effluent, and as a result ground 
water supplies in the area may be contaminated. 

Percolation tests are performed to determine the 
absorptive capacity of the soil and its suitability for 
septic tank absorption fields. These tests should be 
performed during the season when the water table is 
highest and the soil is at minimum absorptive capacity. 

In many of the soils that have moderate or severe 
limitations for septic tank absorption fields, it. may be 
possible to install special systems that lower the 
seasonal water table or to increase the size of the 
absorption field so that satisfactory performance is 
achieved. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while bacteria decompose the solid and 
liquid wastes. Lagoons have a nearly level flow area 
surrounded by cut slopes or embankments of com- 
pacted, nearly impervious soil material. They generally 
are designed so that depth of the sewage is 2 to 5 feet. 
Impervious soil, at least 4 feet thick for the lagoon floor 
and sides, is required to minimize seepage and con- 
tamination of local ground water. Soils that are very 
high in organic matter and those that have stones and 
boulders are undesirable. Unless the soil has very slow 
permeability, contamination of local ground water is 
a hazard in areas where the seasonal high water table 
is above the lagoon floor. In soils where the water 
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TABLE 6.—Sanitary facileties 


(“Depth to rock”? and some of the other terms that describe restrictive soil features are defined in the Glossary.. See text for definitions 
of “slight,”’ “moderate,” and “severe,” and other terms used to rate soils. Absence of an entry means soil was not rated] 
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Soil name and 
map symbol 


Septic tank 
absorption fields 


Sewage lagoons 


Aiken: 

POO! oo es Be Severe: depth to 
rock, peres slowly. 

VOToe tee eet _Severe: slope, 
depth to rock, 
percs slowly. 

WOO 2 232 ai So Bae Severe: slope, 
depth to rock, 
percs slowly. 

Bale: 

QS = see on ky Moderate: peres 
slowly, floods, 
wetness. 

104, 105____________ Moderate: peres 
slowly, floods, 
wetness. 

1106: 

Bale loam part_.._| Severe: wetness____ 
Bale clay loam Severe: wetness_._- 
part 
Boomer: 

VO Peon See ete Severe: perces 
slowly. 

VOB 4 aces eee ee se Severe: slope, 
percs slowly. 

§ (0): eer eee eer Severe: slope, 
percs slowly. 

1110: 

Boomer part__..-- Severe: slope, 
peres slowly. 
Forward part... __ Severe: slope, 


depth to rock. 


Felta part. ..---.- Severe: slope_____. 
Boomer: 
Mi: 
Boomer part..--.- Severe: slope, 
peres slowly. 
Forward part__-.- Severe: slope, 


depth to rock. 


Felta part___.._.- Severe: slope. _____ 
Bressa: 
1112: 

Bressa part._.--~- Severe: percs 
slowly, depth to 
rock. 

Dibble part._____. Severe: percs 
slowly, depth to 
rock, 

1113; 
Bressa part___.-..- Severe: slope, 


percs slowly, 
depth to rock. 
Severe: slope, 
percs slowly, 
depth to rock, 


Dibble part____-__ 


1114,1115: 
Bressa part____-_- Severe: slope, peres 
slowly, depth to 
rock. 

Severe: slope, 
peres slowly, 
depth to rock. 


Dibble part___--_- 


See footnote at end of table. 


Severe: slope____.- 
Severe: slope.___-- 
Severe: slope...--- 
Severe: seepage.-_. 
Severe: seepage. __. 
Severe: wetness, 
seepage. 
Severe: wetness, 
seepage. 
Severe: slope__.--_ 
Severe: slope_._... 
Severe: slope_._--_ 
Severe: slope___..- 
Severe: slope, 


seepage, depth to 
rock. 

Severe: small 
stones, slope. 


Severe: slope.__--- 
Severe: slope, 
seepage, depth to 
rock. 

Severe: small 
stones, slope. 


Severe: slope, 
depth to rock. 
Severe: slope, 
depth to rock. 
Severe: slope, 
depth to rock. 
Severe: slope, 
depth to rock. 
Severe: slope, 


depth to rock. 


Severe: slope, 
depth to rock. 


Trench Area 
sanitary sanitary 
landfill landfill 
Severe: depth to Moderate: slope_-_-. 
roc 
Severe: depth to Severe: slope.._--- 
rock. 
Severe: slope, Severe: slope..___- 
depth to rock. 
Severe: wetness Severe: seepage---_- 
seepage. 
Severe: wetness, Severe: seepage. 
seepage. 
Severe: wetness, Severe: wetness, 
seepage. seepage. 
Severe: wetness, Severe: wetness, 
seepage. seepage. 
Severe: depth to Moderate: slope__. 
rock. 
Severe: depth to Severe: slope____.- 
rock, 
Severe: slope, Severe: slope__.___ 
depth to rock. 
Severe: depth to Severe: slope. _____ 
rock, 
Severe: depth to Severe: slope, 
rock, seepage. seepage. 
Moderate: slope_..| Severe: slope._._-- 
Severe: slope, Severe: slope___-__ 
depth to rock. 
Severe: slope, Severe: slope, 
seepage, depth to seepage. 
rock, 
Severe: slope_._._- Severe: slope_..--- 
Severe: depth to Moderate: slope____ 
rock, 
Severe: depth to Moderate: slope -__ 
rock, too clayey. 
Severe: depth to Severe: slope___..- 
rock. 
Severe: depth to Severe: slope.._.-- 
rock, too clayey. 
Severe: slope, Severe: slope.__.-- 
depth to rock. 
Severe: slope, Severe: slope.__..- 


depth to rock, 
too clayey. 


Daily cover for 
landfill 


Fair: slope, too 
clayey. 
Poor: slope. 


Poor: slope. 


Good. 


Fair: too clayey. 


Good. 

Fair: too clayey. 

Fair: slope. 

Poor: slope. 

Poor: slope. 

Poor: slope. 

Poor: slope. 

Poor: small stones, 
slope. 

Poor: slope. 

Poor: slope. 

Poor: smal] stones, 
slope. 


Fair: slope, thin 
layer, area 
reclaim, 

Poor: too clayey. 


Poor: slope. 


Poor: slope, too 
clayey. 


Poor: slope. 


Poor: slope, too 
clayey. 
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Soil name and 
map symbol 


Clear Lake: 


Contra Costa: 
1206 OI ee Bot Se 


Diablo: 


141: 
Forward part__-__. 


Kidd part. ._--._- 


TABLE 6.—Sanitary factlittes—Continued 


SOIL SURVEY 


depth to rock. 
Severe: slope, 

depth to rock. 
Severe: slope, 


depth to rock. 


Severe: slope, 
depth to rock, 


See footnote at and of table. 


seepage, depth to 
rock. 

Severe: slope, 
seepage, depth to 
rock. 


Severe: slope, 
seepage, depth to 
rock, 

Severe: slope, 
depth to rock, 
seepage. 


Septic tank Trench 
absorption fields Sewage lagoons sanitary 
landfill 

Severe: percs Slightsc 22 fo) esse Severe: too clayey_-. 
slowly 

Severe: wetness, Severe: floods___... Severe: floods, 
floods wetness. 

Severe: percs Moderate: wetness.| Severe: wetness__-_- 
slowly, wetness. 

Severe: percs Moderate: slope, Severe: wetnegs____ 
slowly, wetness. wetness. 

Severe: peres Severe: slope, Severe: depth to 
slowly, depth to depth to rock. rock. 
rock. 

Severe: peres Severe: seepage....| Severe: seepage-_-_- 
slowly. 

Severe: percs Severe: slope, Severe: seepage____ 
slowly. seepage. 

Slight_._..---.----- Severe: seepage, Severe: seepage... - 

small stones. 

Moderate: large Severe: seepage, Severe: seepage_-_-- 
stones. large stones, 

small stones. 

Severe: percs Severe: slope_____- Severe: depth to 
slowly. rock, too clayey. 

Severe: slope, Severe: slope._..-- Severe: depth to 
percs slowly. rock, too clayey. 

Severe: slope, percs} Severe: slope.--__- Severe: slope, 
slowly. depth to rock, 

too clayey. 

Severe: floods, Severe: floods, Severe: floods, 
wetness, percs wetness. wetness. 
slowly. 

Severe: percs Severe: slope_.__-- Severe: depth to 
slowly, depth to rock, too clayey. 
tock, 

Severe: slope, Severe: slope______ Severe: depth to 
peres slowly, rock, too clayey. 
depth to rock. 

Severe: slope, Severe: slope______ Severe: slope, 
peres slowly, depth to rock, 
depth to rock. too clayey. 

Severe: slope, Severe: slope____.- Severe: «depth to 
percs slowly, rock. 
depth to rock. 

Severe: slope, Severe: slope__-__-__ Severe: slope, 

’ percs slowly, depth to rock. 
depth to rock. 

Severe: depth to Severe: seepage, Severe: depth to 
roc depth to rock. rock, seepage. 

Severe: slope, Severe: slope, Severe: depth to 


rock, seepage. 


Severe: slope, 
seepage, depth to 
rock. 


Severe: slope, 
seepage, depth to 
rock. 

Severe: slope, 
depth to rock, 
seepage. 


Area 
sanitary 
landfill 


Slight__-.-------2-- 


Severe: floods..-.._ 


Moderate: 
Moderate: 


wetness _ 


wetness _ 


Moderate: slope__. 
Slight... 222. 
Slight... 20200222222 


Severe: seepage____ 


Severe: seepage. ___ 
Moderate: slope.__ 
Severe: slope______ 
Severe: slope.____- 


Severe: floods, 
wetness, 


Moderate: slope___ 


Severe: slope__.._- 


Severe: 


Severe: 


Severe: 


Severe: seepage___. 


Severe: slope, 
seepage. 


Severe: slope, 
seepage. 

Severe: slope, 
seepage. 


Severe: slope, 
seepage. 


Daily cover for 
landfill 


Poor: too clayey. 
Poor: too clayey. 
Fair: too clayey. 


Fair: too clayey. 
Poor: too clayey. 
Fair: too clayey. 


Fair: too clayey. 
Poor: small stones. 
Poor: _large stones, 


small stones. 


Poor: too clayey. 

Poor: slope, too 
clayey. 

Poor: slope, too 
clayey. 

Poor: wetness, too 
clayey. 

Fair: slope, too 
clayey. 

Poor: slope. 

Poor: slope. 

Poor: slope. 

Poor: _ slope. 

Fair: small stones, 


thin layer, 
area reclaim. 


Poor: slope. 
Poor: slope. 
Poor: slope. 
Poor: slope, thin 


layer, area reclaim. 


Soil name and 
map symbol 


1143: 
Guenoc part. _-_.- 


Rock outcrop part. 
1144; 
Guenoc part_..._- 


Rock outcrop part. 
Haire: 
145, 147_...-------- 


Hambright: 
1151: 


Hambright part___| Severe: 


Rock outcrop part. 
1152: 


Septic tank 


absorption fields 


Severe: slope, 
depth to rock, 
percs slowly. 


Severe: slope, 
depth to rock, 
percs slowly. 


Severe: slope, 
depth to rock, 
percs slowly. 


Severe: percs 
slowly. 
Severe: peres 
slowly. 
Severe: percs 
slowly. 
Severe: slope, 


percs slowly. 


slope, 
depth to rock, 
large stones. 


Hambright part...) Severe: slope, 


Rock outcrop part. 
Henneke: 


Lodo: 
1157: 
Lodo part. _._____ 


Maymen part____- 


Felton part. .____. 


Los Gatos: 


depth to rock, 
large stones. 


Severe: slope, 
depth to rock, 
peres slowly. 

Severe: slope, 
depth to rock, 
percs slowly. 


Severe: slope, 
depth to rock, 


Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock. 


Severe: slope, 
peres slowly, 
depth to rock. 


Severe: slope, 
depth to rock, 
percs slowly. 

Severe: slope, 
depth to rock, 
peres slowly. 


Severe: 


peres 
slowly. 


See footnote at end of table. 
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Sewage lagoons 


Trench 
sanitary 
landfill 


Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock. 


Slight....-2..--2--- 
Moderate: slope. __ 
Severe: slope_____. 
Severe: slope..___- 
Severe: slope, 


depth to rock, 
large stones. 


Severe: slope, 
depth to rock, 
large stones. 


Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock, 
seepage. 

Severe: slope, 
depth to rock, 
seepage. 


Severe: slope, 
depth to rock, 
seepage. 

Severe: slope, 
depth to rock. 


Severe: slope..___- 


Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock. 


Severe: depth to 
rock. 
Severe: slope, 


depth to rock. 


Moderate: too 
clayey. 
Moderate: too 
clayey. 
Moderate: too 
clayey. 
Moderate: slope, 
too clayey. 
Severe: depth to 
rock, large 
stones. 
Severe: slope, 


depth to rock, 
large stones. 


Severe: depth to 
rock. 

Severe: depth to 
rock, slope. 

Severe: depth to 


rock, seepage. 


Severe: slope, 
depth to rock, 
seepage. 


Severe: depth to 
rock, slope, 
seepage. 

Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock. 


Severe: depth to 
rock, 
Severe: slope, 


depth to rock. 


Severe: 


too clayey_| Slight 


Area Daily cover for 
sanitary landfill 
landfill 

Severe: slope_____. Poor: slope. 

Severe: slope____.. Poor: slope. 

Severe: slope.-__.- Poor: slope. 

Slight.__-....---2--- Fair: too clayey. 

Slight.____..---._-- Fair: too clayey. 

Moderate: slope___] Fair: slope, too 
clayey. 

Severe: slope...__- Poor: slope 

Severe: slope.__._- Poor: slope, thin 
layer, large 
stones.. 

Severe: .slope._____ Poor: slope, thin 
layer, large 
stones. 

Severe: slope___..- Poor: thin layer, 
slope, area 
reclaim. 

Severe: slope_-_-_..- Poor: thin layer, 
slope, area 
reclaim, 

Severe: slope, Poor: slope, thin 

seepage. layer, area 
reclaim. ; 

Severe: slope, Poor: slope, thin 

seepage. layer, area 
reclaim. 

Severe: slope, Poor: slope, 

seepage. thin layer, area 
reclaim. : 

Severe: slope___.-- Poor: slope, thin 
layer, area 
reclaim. 

Severe: slope..__-- Poor: slope. 

Severe: slope_-_---- Poor: slope. 

Severe: slope.__.--| Poor: slope. 

Mek SEE Pe al te Poor: too clayey. 
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Soil name and Septic tank 


map symbol 


Maymen: 
1162: 
Maymen part_.... Severe: slope, 
depth to rock. 
Los Gatos part____| Severe: slope, 


depth to rock, 
percs slowly. 
'163: 
Maymen part_-__- Severe: slope, 
depth to rock. 
Millsholm part__._| Severe: slope, 
depth to rock. 


Lodo part....__.. Severe: slope, 
depth to rock. 
Millsholm: 

V64s Ao be Soa es Severe: slope, 
depth to rock. 

TPO Si acre cer ee cates Severe: slope, 
depth to rock. 

Montara: 

166, 167_._________. Severe: slope, 
depth to rock, 
percs slowly. 

Perkins 

1682 ctces cneseecse Severe: percs 
slowly. 

1 his pene nen eC a 2 Severe: percs 
slowly. 

Pleasanton: 
Me pees See Time i Bos Severe: peres 
slowly. 

by ieee ee er Severe: percs 
slowly. 

Reyes: 

172,173 22565 s22 2255 Severe: percs 
slowly, floods, 
wetness. 

Riverwash: 
Bee ha i en He Ge Severe: floods, 
wetness. 
Rock outcrop: 
175. 
1176; 
Rock outcrop part. 
slope, 


Hambright part_._| Severe: 
depth to rock, 
large stones. 


1177: 
Rock outcrop part. 
Kidd part____---- Severe: slope, 
depth to rock. 
Sobrante: 
VBE ie So OEE Spies! Severe: slope, 
depth to rock. 
179 eerie kes ec Severe: slope, 
depth to rock. 
Tehama 
180. a deen est Severe: percs 
slowly. 
Yolo: 
i: 5 eee ener ere Moderate: percs 
slowly. 
IB 2 b2 te dante ek Moderate: percs 
slowly. 


absorption fields 
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Trench Area 
Sewage lagoons sanitary sanitary — 
landfill landfill 

Severe: slope, Severe: slope, Severe: slope_.___. 
depth to rock. depth to rock. 

Severe: slope, Severe: slope, Severe: slope____-- 
depth to rock. depth to rock. 

Severe: slope, Severe: slope, Severe: slope.____- 
depth to rock. depth to rock. 

Severe: slope, Severe: slope, Severe: slope__.__- 
depth to rock. depth to rock. 

Severe: slope, Severe: depth to Severe: slope.___.. 
depth to rock. rock, slope. 

Severe: slope, Severe: depth to Severe: slope_..._- 
depth to rock. rock. 

Severe: slope, Severe: slope, Severe: slope_____. 
depth to rock. depth to rock. 

Severe: depth to Severe: slope, Severe: slope..___- 
rock. depth to rock. 

Moderate: slope, Moderate: too Slight.___-. 222. 
small stones. clayey., 

Severe: slope.____-_ Moderate: too Slight. ....2 2-2-2. 

clayey. 

Slight....--..--2--- Slight... ....----.--- Slight__...._----2_ 

Moderate: slope.__| Slight_.._..__- _.-| Slight_._...2-2222-- 

Severe: floods, Severe: wetness, Severe: floods, 
wetness. floods, too clayey. wetness, 

Severe: floods, Severe: floods, Severe: floods, 
wetness. wetness. wetness. 

Severe: slope, Severe: slope, Severe: slope_____. 
depth to rock, depth to rock, 
large stones. © large stones. 

Severe: slope, Severe: slope, Severe: slope, 
depth to rock, depth to rock, seepage, 
seepage. seepage. 

Severe: slepe, Severe: depth to Severe: slope______ 
depth to rock. rock. 

Severe: slope, Severe: slope, Severe: slope_____- 
depth to rock. depth to rock. 

Moderate: slope....| Moderate: too Slight__..-_..-_-2-- 

clayey. 

Moderate: seepage..| Slight._......._-.- | Slight_...--.-.----- 

Moderate: slope, Slight..--.-..--22-- Slight_.__.-------.- 
seepage. 


Daily cover for 
landfill 


Poor: slope, thin 
layer, area reclaim. 
Poor: slope. 


Poor: slope, thin 
layer, area 
reclaim. 

Poor: slope, thin 
layer, area 
reclaim. 

Poor: slope, thin 
layer, area 
reclaim. 


Poor: slope, thin 
layer, area 
reclaim. 

Poor: slope, thin 
layer, area 
reclaim. 


Poor: slope, thin 
layer, area 
reclaim. 


Fair: small stones, 
too clayey. 

Fair: small stones, 
too clayey. 


Good. 

Good. 

Poor: wetness, 
too clayey, 


area reclaim. 


Poor: wetness. 


Poor: slope, thin 
layer, large stones. 


Poor: slope, thin 
layer, area 
reclaim. 

Poor: slope. 

Poor: slope. 

Fair: too clayey. 

Good. 

Good. 


1 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior of 


the whole mapping unit. 
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table is seasonally high, seepage of ground water into 
the lagoon can seriously reduce its capacity for liquid 
waste. Slope, depth to bedrock and ‘susceptibility to 
flooding also affect the location of sites for sewage 
lagoons or the cost of construction. Shear strength and 
permeability of compacted soils affect the performance 
of embankments. 

Sanitary landfill is a method of disposing of solid 
waste, either in excavated trenches or on the surface of 
the soil. The waste is spread, compacted in layers, and 


covered with thin layers of soil. Landfill areas are- 


subject to heavy vehicular traffic. Ease of excavation, 
risk of polluting ground water, and trafficability affect 
the suitability of a soil for this purpose. The best soils 
have a loamy or silty texture, have moderate or slow 
permeability, are deep to bedrock and a seasonal water 
table, are free of large stones and boulders, and are 
not subject to flooding. In areas where the seasonal 
water table is high, water seeps into the trenches and 
causes problems in excavating and filling the trenches. 
Also, seepage into the refuse increases the risk of 
pollution of ground water. Clayey soils are likely to 
be sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability that might allow 
noxious liquids to contaminate local ground water. 
Unless otherwise stated, the ratings in table 6 apply 
only to soil properties and features within a depth of 
about 6 feet. If the trench is deeper, ratings of slight 


or moderate may not be valid. Site investigation is 


needed before a site is selected. 

In the area type of sanitary landfill, refuse is placed 
on the surface of the soil in successive layers. The 
limitations caused by soil texture, depth to bedrock 
and stone content do not apply to this type of landfill. 
Soil wetness, however, may be a limitation because of 
difficulty in operating equipment. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill during both 
wet and dry weather. Soils that are loamy or silty and 
free of stones or boulders are better than other soils. 
Clayey soils may be sticky and difficult to spread ; sandy 
soils may be subject to soil blowing. 

In addition to these features, the soils selected for 
final cover of landfills should be suitable for growing 
plants. In comparison with other horizons, the A hori- 
zon in most soils has the best workability, more organic 
matter, and the best potential for growing plants. Thus, 
for either the area- or trench-type landfill, stockpiling 
material from the A horizon for use as the surface 
layer of the final cover is desirable. 

Where it is necessary to bring in soil material for 
daily or final cover, thickness of suitable soil material 
available and depth of a seasonal high water table in 
soils surrounding the sites should be evaluated. Other 
factors to be evaluated are those that affect reclamation 
of the borrow areas, such as slope, erodibility and 
potential for plant growth. 


Building site development 


The degree and kind of soil limitations that affect 
shallow excavations, dwellings with and without base- 
ments, small commercial buildings, and local roads 
and streets are indicated in table. 7. A slight limitation 
indicates that soil properties are favorable for the 


specified use; any limitation is minor and easily over- 
come. A moderate limitation indicates that soil prop- 
erties and site features are unfavorable for the specified 
use, but the limitations can be overcome or minimized 
by special planning and design. A severe limitation 
indicates one or more soil properties or site features: 
are so unfavorable or difficult to overcome that a major 
increase in construction effort, special design, or in- 
tensive maintenance is required. For some soils rated 
severe, such costly measures may not be feasible. 

Shallow excavations are used for pipelines, sewer- 
lines, telephone and power transmission lines, base- 
ments, open ditches and cemeteries. Such digging or 
trenching is influenced by the soil wetness caused by 
seasonal high water table, the texture and consistence 
of soils, the tendency of soils to cave in or slough, and 
the presence of very firm, dense soil layers, bedrock 
or large stones. In addition, excavations are affected 
by slope of the soil and the probability of flooding. 
Ratings do not apply to soil horizons below a depth of 
6 feet unless otherwise noted. 

In the soil series descriptions, the consistence of 
each soil horizon is defined, and the presence of very 
firm. or extremely firm horizons, usually difficult to 
excavate, is indicated. 

Dwellings and small commercial buildings referred 
to in table 7 are built on undisturbed soil and have 
foundation loads of a dwelling no more than ‘three 
stories high. Separate ratings are made for small 
commercial buildings without basements and for dwell- 
ings with and without basements. For such:structures, 
soils should be sufficiently stable that cracking or sub- 
sidence from settling or shear failure of the founda- 
tion do not occur. These ratings were determined from 
estimates of the shear strength, compressibility and 
shrink-swell potential of the soil. Soil texture, plas- 
ticity and in-place density, potential frost action, soil 
wetness and depth to a seasonal high water table were 
also considered. Soil wetness and depth to a seasonal. 
high water table indicate potential difficulty in pro- 
viding adequate drainage for basements, lawns and 
gardens, Depth to bedrock, slope and the large stones 
in or on the soil are also important considerations in 
the choice of sites for these structures and were con- 
sidered in determining the ratings. Susceptibility to 
flooding is a serious limitation. 

Local roads and streets referred to in table 7 have 
an all-weather surface that can carry light to medium 
traffic all year, They consist of subgrade of the under- 
lying soil material; a base of gravel, crushed rock 
fragments, or soil material stabilized with lime or 
cement; and a flexible or rigid surface, commonly 
asphalt or concrete. The roads are graded with soil 
materia! at hand, and most cuts and fills are less than 
6 feet deep. 

The load supporting capacity and the stability of 
the soil as well as the quantity and workability of fill 
material available are important in design and con- 
struction of roads and streets. The AASHTO and 
Unified classifications of the soil and the soil texture, 
density, shrink-swell potential, and potential frost ac- 
tion are indicators of the traffic supporting capacity 
used in making the ratings. Soil wetness, flooding, 
slope, depth to hard rock or very compact layers, and 
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TABLE 7.—Building site development 


|‘‘Depth to rock’ and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for definitions 
of “slight,” “moderate,” and ‘‘severe.’’ Absence of an entry means soil was not rated] 


Soil name and Shallow Dwellings Dwellings Small 
map symbol excavations without with commercial 
basements basements buildings 
Aiken: 
100222 eke wo setecs Moderate: slope, Moderate: slope, Moderate: slope, Severe: slope_____- 
depth to rock, shrink-swell, low depth to rock, 
too clayey. strength. shrink-swell. 
101, 102..._..._-__- Severe: tooclayey__| Severe: slope__._-_- Severe: slope_._..- Severe: slope____.- 
Bale: 
010 eater ea Mo ee ee sr eta wetness, | Severe: floods___._- Severe: floods._.___ Severe: floods__..__ 
oods. ' 
104, 105.._-___._-__.. Moderate: wetness, | Severe: floods...._. Severe: floods...__- Severe: floods.__.__ 
floods. 
1106: 
Bale loam part....| Severe: wetness__..| Severe: floods.__._- coer wetness, Severe: floods_..___ 
oods. 
Bale clay loam Severe: wetness....| Severe: floods.____- Severe: wetness, Severe: floods___._. 
part. floods. 
Boomer: 
WO Pex eee wake Moderate: slope, Moderate: slope, Moderate: slope, Severe: slope_.___- 
depth to rock, shrink-swell, depth to rock, 
too clayey. low strength. shrink-swell. 
108, 109... 2-2. Severe: slope______|. Severe: slope______ Severe: slope__.___ Severe: slope.____- 
1110, 1111: 
Boomer part. -_--.- Severe: slope.._..- Severe: slope....__ Severe: slope______ Severe: slope.____- 
Forward part_..__ Severe: slope, Severe: slope_____. Severe: slope, Severe: slope. _____ 
depth to rock. depth to rock. 
Felta part...----- Severe: slope, Severe: slope__.... Severe: slope_._._- Severe: slope_._..- 
small stones. 
Bressa: 
1112: 
Bressa part._...-- Severe: depth to Moderate: slope, Severe: depth to Severe: slope_____. 
rock. depth to rock, rock, 
shrink-swell. 
Dibble part_.___.__ Severe: depth to Severe: low Severe: low Severe: slope, low 


rock, too clayey. 


1413, 1114, 1115: 


Bressa part__..__- Severe: slope, 
depth to rock. 
Dibble part.______ Severe: slope, 
depth to rock, 
too clayey. 
Clear Lake: 

T1G Sood pate Se es eo Severe: too 
clayey. 

Vise sees Severe: floods, 
wetness, too 
clayey. 

Cole: ; 
118, 119_..-..-----. Severe: wetness.__- 
Contra Costa: 

120 Severe: depth to 
rock, too clayey. 

TOV ew oe soe eee Severe: depth to 
rock, too clayey. 

Coombs: 

122,123 02202 cuco0< Moderate: small 

stones, too clayey. 
Cortina 

124 ots ce ete Severe: small 
stones. 

TOG Stem tee ues ies Severe: large 
stones. 


See footnote at end of table. 


strength, shrink- 
swell. 
Severe: slope_.__.-. 
Severe: slope, 


low strength, 
shrink-swell. 


Severe: _ shrink- 
swell, low 
strength. 

Severe: floods, 
shrink-swell, 
low strength. 

Severe: shrink- 

swell. 


Severe: — shrink- 
swell, low 
strength. 

Moderate: slope, 
depth to rock, 
shrink-swell. 


Moderate: low 
strength, shrink- 
swell, 

Slight__._...-..-.-- 


Severe: 
stones. 


large 


strength, shrink- 
swell, 


Severe: slope, 
depth to rock. 
Severe: slope, 


low strength, 
shrink-swell. 


Severe: shrink- 
swell, low 
strength. 

Severe: floods, 
wetness, shrink- 
swell. 


Severe: shrink- 
swell. 
Severe: shrink- 


swell, depth to 
rock, low strength. 


Severe: depth to 
rock, 
Moderate: low 


strength, shrink- 
swell, 


Slight_..-.....--.-- 


Severe: 
stones. 


large 


strength, shrink- 
swell. 
Severe: slope_____- 
Severe: slope, 


low strength, 
shrink-swell. 


Severe: shrink- 
swell, low 
strength. 

Severe: floods, 
shrink-swell, 
low strength. 


Severe: shrink- 
swell. 
Severe: slope, 


shrink-swell, 
low strength. 
Severe: slope.....- 


Moderate: low 
strength, shrink- 
swell. 


Severe: 
stones. 


Local roads 
and streets 


Severe: low 
strength. 


Severe: slope, low 
strength. 


Moderate: 
strength. 

Severe: low 
strength. 


low 


Moderate: wetness, 
low strength. 
Severe: low 
strength. 


Severe: low 
strength. 


Severe: slope, low 
strength. 


Severe: slope, low 
strength. 
Severe: slope. 


Severe slope. 


Severe: low 
strength. 
Severe: low 


strength, shrink- 
swell. 


Severe: slope, low 
strength. 

Severe: slope, low 
strength, 
shrink-swell. 


Severe: shrink- 
swell, low 
strength. 

Severe: wetness, 
floods, shrink- 
swell. 


Severe: low 
strength, shrink- 
swell. 


Severe: low 
strength, shrink- 
swell. 


Severe: low 
strength, 
Severe: low 
strength. 
Slight. 
Severe: large 
stones. 
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TABLE 7.—Buitlding site development—Continued 


Soil name and Shallow 
map symbol excavations 
Diablo 
126 iesitoe hyde os Severe: depth to 
rock, too clayey. 
V2? es stot tee dt Severe: depth to 
rock, too clayey. 
128, 129_.____.-.---- Severe: depth to 
rock, too clayey, 
slope. 
Egbert 
130s eee eta Severe: floods, 
wetness, too 
clayey. 
Fagan 
It oecc- sess ceece 3 Severe: too clayey-_-_| 
132, 133, 134...-.--- Severe: slope, 
too clayey. 
Felton: 
135, 136, 137__--.__- Severe: slope.___.- 
Forward: 
138 2k Ae Severe: depth to 
rock, . 
939}°14052 3222 eee. Severe: slope, 
depth to rock. 
141: 
Forward part.____ Severe: slope, 
depth to rock. 
Kidd part____.__- Severe: slope, 
depth to rock. 
Guenoe 
ee Pe Ge ok Oe Severe: slope, 
depth to rock. 
1143, 1144 


Guenoc part_..__- Severe: slope, 
depth to rock. 
Rock outerop part. 
Haire: 


145, 146, 147, 148__..]| Moderate: too 


clayey. 
1499 et Soe Seeeet Moderate: slope, 
too clayey. 
150 2.03 55.2Be25.026 Severe: slope.....- 
Hambright: 
1151, 1152: 
Hambright part.__} Severe: slope, 


depth to rock, 
large stones. 
Rock outcrop part. 


Henneke: 
153, 154___.--_22--e Severe: depth to 
rock, slope. 
Kida: 
155, 156__.-__-.--.- Severe: slope, 
depth to rock. 
Lodo: 
1157: 
Lodo part.___--.- Severe: slope, 
depth to rock. 
Maymen part_-_.-- Severe: slope, 
depth to rock. 
Felton part_______ Severe: slope__...- 
Los Gatos: 
158, 159 160_____.-_ Severe: slope, 


depth to rock. 
See footnote at end of table. 
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Dwellings 
without 
basements 


Severe: shrink- 
swell, low 
strength. 

Severe: shrink- 
swell, low 
strength. 

Severe: slope, 
shrink-swell, 
low strength, 


Severe: floods, 
wetness. 

Severe: shrink- 
swell. 

Severe: slope, 


shrink-swell. 


Severe: slope_.___- 
Moderate: depth 
to rock. 
.Severe: slope.____- 
Severe: slope_____- 
Severe: slope, 


depth to rock. 


Severe: slope..__-- 
Severe: slope__._-- 
Severe: low 


strength, shrink- 
swell. 

Severe: low 
strength, shrink- 
swell. 

Severe: slope, low 
strength, shrink- 
swell. 


Severe: slope, 
depth to rock, 
large stones. 


Severe: depth to 
rock, slope. 
Severe: slope, 
depth to rock. 
Severe: slope, 
depth to rock. 
Severe: slope, 
depth to rock. 
Severe: 


Severe: 


slope__.-.- 


slope. ._-_- 


Dwellings Small 
with commercial 

basements buildings 
Severe: shrink- Severe: shrink- 
swell, low swell, low 
strength. strength. 
Severe:  shrink- Severe: shrink- 
swell, low swell, slope, low 
strength. strength. 
Severe: slope, Severe: shrink- 
shrink-swell, swell, slope, low 
low strength. strength. 
Severe: floods, -Severe: floods, 
wetness, shrink- wetness. 
swell. 
Severe: shrink- Severe: slope, 
swell. shrink-swell. 
Severe: slope, Severe: slope, 


shrink-swell. 


Severe: slope_____- 

Severe: depth to 
rock, 

Severe: slope, 


depth to rock. 


Severe: slope, 
depth to rock. 
Severe: slope, 


depth to rock. 


Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock. 


Severe: low 
strength, shrink- 
swell. 

Severe: low 
strength, shrink- 
swell. 

Severe: slope, low 
strength, shrink- 
swell. 


Severe: slope, 
depth to rock, 
large stones. 


Severe: depth to 
rock, slope. 
Severe: slope, 


depth to rock. 


Severe: slope, 
depth to rock. 
Severe: slope, 
depth to rock. 
Severe: slope.___-- 
Severe: slope, 


depth to rock. 


shrink-swell. 


Severe: 


Moderate: slope, 
depth to rock. 


Severe: slope____-- 
Severe: slope_____- 
Severe: slope, 


depth to rock. 


Severe: slope_____- 
Severe: slope.____- 
Severe: low 


strength, shrink- 
swell. 
Severe: 


Severe: slope, low 
strength, shrink- 
swell. 


Severe: slope, 
depth to rock, 
large stones. 


Severe: depth to 
rock, slope. 
Severe: slope, 


depth to rock. 
Severe: slope, 

depth to rock. 
Severe: slope, 

depth to rock. 
Severe: 


Severe: 


slope__.__- 


slope. ___.- 


slope___-_- 


slope_..--- 


Local roads 
and streets. 


Severe: shrink- 
swell, low 
strength. 

Severe: shrink- 
swell, low 
srtength. 

Severe: shrink- 
swell, low 
strength, slope. 


Severe: floods, 
wetness, low 
strength. 


Severe: low 
strength, shrink- 
swell. 

Severe: slope, 
low strength, 
shrink-swell. 


Severe: slope. 


Moderate: low 
strength. 
Severe: slope. 


Severe: slope. 
Severe: slope, 
depth to rock. 


Severe: slope. 


Severe: slope. 


Severe: low 
strength, shrink- 
swell, 

Severe: low 
strrength, shrink- 
swell, 

Severe: slope, low 
strength, shrink- 
swell. 


Severe: slope, 
depth to rock, 
large stones. 


Severe: depth to 
rock, slope. 
Severe: slope, 


depth to rock. 


Severe: slope, 
depth to rock, 
low strength. 

Severe: slope, 
depth to rock. 

Severe: slope. 


Severe: slope, 
low strength. 
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TABLE 7.—Building site development—Continued 
Soil name and Shallow Dwellings Dwellings Small Local roads 
map symbol excavations without with commercial and streets 
basements basements buildings 
Maxwell 
AGT 2025 be ool Severe: too clayey_| Severe: _shrink- Severe: shrink- Severe: _shrink- Severe: low 
swell, low swell, low swell, low strength, shrink- 
strength. strength. strength. swell. 
Maymen 

1162: 

Maymen part____- Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope, 
depth to rock. depth to rock. depth to rock. depth to rock. depth to rock. 

Los Gatos part____| Severe: slope, Severe: slope._._-. Severe: slope, Severe: slope.__.__ Severe: slope, 
depth to rock. depth to rock. low strength. 

1163: 

Maymen part__-__- Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope, 
depth to rock. depth to rock. depth to rock. depth to rock. depth to rock. 
Millsholm part___-| Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: depth to 
depth to rock. depth to rock. depth to rock. depth to rock. rock, slope. 
Lodo part. ___.__. Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope, 
depth to rock. depth to rock, depth to rock. depth to rock. depth to rock, 
low strength, 
Millsholm: 

164, 165_...2. Le Severe: slope, Severe: slope, Severe: slope, Severe: _ slope, Severe: slope, 

depth to rock. depth to rock. depth to rock. depth to rock. depth to rock. 
Montara: 

166, 167_._________- Severe: _ slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope, 

depth to rock. depth to rock, depth to rock, depth to rock, depth to rock, 
low strength. low strength. low strength. low strength. 
Perkins: 

168, 169__..__._-__-- Moderate: too Moderate: low Moderate: low Moderate: low Severe: low 
clayey, small strength, shrink- strength, shrink- strength, shrink- strength. 
stones. swell. swell. swell. 

Pleasanton: 

1701742252 soe Bee Moderate: too Moderate: low Moderate: low Moderate: low Severe: low 

clayey. strength, shrink- strength, shrink- strength, shrink- strength. 
swell. swell. swell. 
Reyes: 

AAO VIS go eo: Severe: floods, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
wetness, too shrink-swell, shrink-swell, shrink-swell, shrink-swell, 
clayey. floods. floods. floods. low strength. 

Riverwash: 
174. 
Rock outcrop: 
175. 
1176: 
Rock outcrop part. 
Hambright part ._.| Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope, 


depth to rock, 
large stones. 


M77: 
Rock outcrop part. 
Kidd part_.__.___- Severe: slope, 
depth to rock. 
Sobrante: 
178, 179....___-_._- Severe: slope, 
depth to rock. 
Tehama 
1802.26 jn oo ee Moderate: too 
clayey. 
Yolo: 
181,182. 2 0.°2 e538 Moderate: too 


clayey. 


depth to rock, 
large stones. 


Severe: slope, 
depth to rock. 


Severe: slope. ___-- 


Moderate: low 
strength, shrink- 
swell. 


Moderate: low 
strength, shrink- 
swell. 


depth to rock, 
large stones. 


Severe: slope, 
depth torock. 


Severe: slope, 
depth to rock. 


Moderate: low 
strength, shrink- 
swell. 


Moderate: low 
strength, shrink- 
swell. 


depth to rock, 
large stones. 


Severe: slope, 
depth to rock. 


Severe: slope_____- 


Moderate: low 
strength, shrink- 
swell. 


Moderate: low 
strength, shrink- 
swell, 


depth to rock, 
large stones. 


Severe: slope, 
depth to rock. 


Severe: slope. 


Severe: low 
strength. 


Severe: low 
strength. 


1 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior of 


the whole mapping unit. 
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content of large stones, all of which affect stability 
and ease of excavation, were also considered. 


Construction materials 


The suitability of each soil as a source of road fill, 
sand, gravel and topsoil is indicated in table 8 by 
ratings of good, fair or poor. The texture, thickness, 
and organic-matter content of’ each soil horizon are 
important factors in rating soils for use as construction 
materials. Each soil is evaluated to the depth observed 


and described as the survey is made, generally about, 


6 feet. 

Road fill is soil material used in embankments for 
roads. The ratings reflect the ease of excavating and 
working the material and the expected performance of 
the material after it has been compacted and adequately 
drained. The performance of soil after it is stabilized 
with lime or cement is not considered in the ratings, 
but information about soil properties that determine 
such performance is given in the descriptions of soil 
series. 

The ratings apply to the soil profile between the A 
horizon and a depth of 5 to 6 feet. It is assumed that 
soil horizons will be mixed during excavation and 
spreading. Many soils have horizons of contrasting 
suitability within the profile. The estimated engineering 
properties in table 10 provide more specific information 
about the nature of each horizon that can help to 
determine its suitability for road fill. 


Soils rated good have low shrink-swell potential, 


low potential frost action and few cobbles and stones. 
They are at least moderately well drained and have 
slopes of 15 percent or less. Soils rated farr have a 
plasticity index of less than 15 and have other limiting 
features, such as high shrink-swell potential, high 
potential frost action, steep slopes, wetness or many 
stones. If the thickness of suitable material is less than 
8 feet, the entire soil is rated poor, regardless of the 
quality of the suitable material. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 8 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil 
rated good or fair has a layer of suitable material at 
least 3 feet thick, the top of which is within'a depth 


of 6 feet. Coarse fragments of soft bed-rock material, 
such as shale and siltstone, are not considered to be 
sand and gravel. Fine-grained soils are not suitable 
sources of sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of 
the material, Descriptions of grain size, kinds of 
Minerals, reaction and stratification are given in the 
soil series descriptions and in table 10. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected 
mainly by the ease of working and spreading the soil 
material in preparing a seedbed and by the ability of 
the soil material to sustain the growth of plants. Also 
considered is the damage that would result to the area 
from which the topsoil is taken. 

Soils rated good have at least 16 inches of friable 
loamy material at théir surface. They are free of 
stones, are low in content of gravel and other coarse 
fragments, and have gentle slopes. They are. low in 
soluble salts, which can limit plant growth. They are 
naturally fertile or respond well to fertilization. They 
are not so wet that excavation is difficult during most 
of the year. 

Soils rated fair are loose sandy or firm loamy or 
clayey soils in which the suitable material is only 8 to 
16 inches thick or soils that have appreciable amounts 
of gravel, stones or soluble salts. 

Soils rated poor are very sandy soils, very firm clayey 
soils, soils with suitable layers less than 8 inches thick, 
soils having large amounts of gravel, stones or soluble 
salt, steep soil and poorly drained soils. 

Although a rating of good is not based entirely on 
high content of organic matter a- surface horizon is 
much preferred for topsoil because of its organic- 
matter content. This horizon is designated as Al or 
Ap in the soil series descriptions. The absorption and 
retention of moisture and nutrients for plant growth 
are greatly increased by organic matter. Consequently, 
careful preservation and use of material from these 
horizons is desirable: 


Water management 


Many soil properties and site features that affect 
water management practices have been identified in 
this soil-survey. In table 9, thé soil and site features 


TABLE 8.—Construction materials 


[“Shrink-swell”’ and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
“good,” “fair,” “poor,”-and “unsuited.’”’ Absence of an entry means soil was not rated} 


Soil name and Roadfill Sand Gravel Topsoil 
map symbol 
Aiken: 
TOO za Fair: low strength, shrink-swell_____- Unsuited_____ Unsuited ._..- Fair: too clayey, slope. 
zs 1015-1022 oe ecko -Fair: slope, shrink-swell, low strength_| Unsuited _____ Unsuited..___- Poor: slope. 
ale: 
| 0 ic a oe ac Fair: low strength..__.__.__.--_.--_- Fer: excess | Unsuited.___- Good 
2 nes. 
104, 105____.------ Fair: low strength__.....__.-_------ Poor: excess | Unsuited_-_-_-_- Fair: too clayey. 
fines. 
1106: ; 
Bale loam part___-_ ‘Fair: wetness, low strength..._...-..| Unsuited_-_-__ Unsuited__...| Poor: excess salts. 
Bale clay loam ‘Fair: low strength, wetness______.__- :Unsuited_ __-- Unsuited _ -__- Poor: excess salts. 


part. 
See footnote at end of table. 
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TABLE 8.—Construction materials—Continued 


Soil name and Roadfill Sand Gravel Topsoil 
map symbol 


Boomer 
VOL ots bo nals chet en Poor: low strength. _........-..-__- Unsuited..._-. Unsuited ____- Fair: too clayey. 
TOS 2 cet a tae aa Poor: low strength..........-._.__. Unsuited ____- Unsuited____. Poor: small stones, slope. 
ie wilde dedicat Stee Poor: slope, low strength_.__........ Unsuited____- Unsuited____- Poor: small stones, slope. 
Boomer part._--.--| Poor: low strength._.._..__.__.-.-- Unsuited _. ... Unsuited _ . ._- Poor: slope, thin layer. 
Forward part.__.-- Poor: thin layer, area reclaim________ Unsuited _____ Unsuited _ ____ Poor: slope, small stones. 
ig part...._._-- Fair: ‘slope. 2 22oc2c0- ee hceeteesese Unsuited _____ Unsuited__.__| Poor: small stones, slope. 
Boomer part... -- Poor: slope, low strength__..._.-__-_. Unsuited ____- Unsuited ____. Poor: slope, thin layer. 
Forward part___._- Poor: slope, thin layer, area reclaim__| Unsuited_____ Unsuited_____ Poor: slope, small stones. 
Felta part__..---/_| Poor: slope____-------------------- Unsuited _____ Unsuited _-_-- Poor: small stones, slope. 
Bressa: 
1412: 
Bressa part..._.._- Fair: low strength, thin layer_______- Unsuited _____ Unsuited _____ Fair: slope, too clayey. 
Dibble part___.__- Poor: low strength, shrink-swell._____ Unsuited__.__ Unsuited ____- Poor: too clayey. 
1113: 
Bressa part_.-_---_ Fair: slope, low strength, thin layer__| Unsuited_.._- Unsuited _ .__- Poor: slope. 
eee part._.._-- Poor: slope, low strength, shrink-swell_| Unsuited _ _- _- Unsuited _____ Poor: slope, too clayey. 
4, 5 
Bressa part_.._-_.—- Roor:. -slopes2d.0- 2 os ete Stele Unsuited _ ___- Unsuited __._. Poor: slope. 
Dibble part. ..._.. se slope, low strength, shrink- Unsuited_.._. Unsuited___._ Poor: slope, too clayey. 
swe 
Clear Lake: 
MAG 2 AP ee hoes Poor: low strength, shrink-swell______ Unsuited ____- Unsuited____. Poor: too clayey. 
VA ee ese Poor: shrink-swell, low strength, Unsuited ____- Unsuited __._. Poor: too clayey, wetness. 
wetness. 
Cole: 
118,119... eee Poor: low strength_-_--.-.-__------ Unsuited____- Unsuited ____- Fair: too clayey. 
Contra Costa: 
V20 os ee re eek Toor: low strength, shrink-swell, thin | Unsuited____- Unsuited _ ...- Fair: slope, too clayey. 
ayer. 
é if Sat Wa tad ots ta Ze Poor: thin layer, low strength...____- Unsuited____- Unsuited_ ___- Poor: small stones. 
oombs: 
422, 123_____._ 2... Poor: low strength..__-.__...-----_ Unsuited_-_..-. Unsuited _____ Poor: small stones, 
Cortina 
| £22, eaten ee Aeeseneee ee G00d 242 fo weeas ee ease te beens os5 Unsuited____- eee excess | Poor: small stones. 
nes. 
125 Oost eshte Poor: large stones.__-.------------- Unsuited_..__ Unsuited: Poor: large stones. 
large 
stones. 
Diablo: 
126, 127____....-..-- Poor: shrink-swell, low strength_-____- Unsuited_.__- Unsuited _.__- Poor: too clayey. 
2: (ee ve eee eI Poor: shrink-swell, low strength----__ Unsuited____. Unsuited.__.. Poor: slope, too clayey. 
= Ua Deana tars bade cody Poor: slope, shrink-swell, low strength] Unsuited_..2.| Unsuited____- Poor: slope, too clayey. 
ert 
#30 ee proeeS apche iSnA Od Poor: wetness, low strength, shrink- | Unsuited_-____ Unsuited_-_--- Poor: wetness. 
swell 
Fagan 
Idee ake ee Poor: low strength, shrink-swell____-- Unsuited _. -_- Unsuited ____- Fair: slope, too clayey. 
132 2oe occ loses tee Poor: low strength, shrink-swell______ Unsuited.___. Unsuited___-- Poor: slope. 
. ! 33, 1345. == ee Poor: slope, low strength, shrink-swell_| Unsuited _ ____ Unsuited ____- Poor: slope. 
elton: 
135, 136, 137_.__.__.- Poor: slope....--.--.-------------- Unsuited _ ---- Unsuited _ .__. Poor: slope, small stones. 
Forward: 
1o8es. 32 sveced teats Poor: thin layer, area reclaim_______- Unsuited__._-] Unsuited...__ Poor: small stones. 
1392 chases ote ea Poor: thin layer, area reclaim__._._-_- Unsuited_-... Unsuited ____. Poor: slope, small stones. 
1403 eo sce cee Poor: slope, thin layer, area reclaim. _| Unsuited_._..| Unsuited____- Poor: slope, smal! stones. 
1141: 
Forward part... __- Poor: slope, thin layer, area reclaim. .| Unsuited_-__- Unsuited _ ___- Poor: slope, small stones, 
Kidd part.....---- Poor: slope, thin layer, area reclaim__| Unsuited____. Unsuited_____ Poor: slope, area reclaim. 
Guenoc: 
iF, ae rea eS Poor: slope, thin layer, area reclaim. -_| Unsuited. --_-_- Unsuited _.___ Poor: slope. 
1143: 
Guenoc part._____- Poor: thin layer, area reclaim__.____- Unsuited_.__- Unsuited ___.. Poor: slope. 
Rock outcrop part. 
1144; 
Guenoe part______- Poor: slope, thin layer, area reclaim__| Unsuited_._..| Unsuited---_- Poor: slope. 
Rock outcrop part. 
Haire: 
145, 146___.. 2-2-2. Poor: low strength.---------------- Unsuited - -_-- Unsuited .___- Good. 
147, 148... .-2 22 --- Poor: low strength..---..-.-------- Unsuited ._._. Unsuited ___.. Fair: too clayey. 
VAG sian sada shes Poor: low strength.._..._.-__--_-_- Unsuited _ ___- Unsuited ____- Fair: too clayey, slope. 
1506-2 ee Sew ad Poor: low strength._._.-.----------- Unsuited. ._.. Unsuited ___.- Poor: slope. 


See footnote at end of table. 
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Soil name and Roadfill Sand Gravel Topsoil 
map symbol 
Hambright: 
1151: 
Hambright part_...| Poor: large stones, thin layer, area Unsuited_.._.| Unsuited___.. Poor: slope, large stones, area 
reclaim. reclaim. 
Rock outcrop part. 
1452: 
Hambright part_.._| Poor: slope, large stones, depth to Unsuited_____| Unsuited_____ Poor: slope, large stones, area 
rock. reclaim. 
Rock outcrop part. 
Henneke: 
1 15 eee ee ae eR eR Poor: thin layer, low strength, area Unsuited____. Unsuited ____- Poor: slope, small stones, area 
reclaim. : reclaim. 
104.5 otek te ok Poor: thin layer, slope, area reclaim__}| Unsuited.___- Unsuited _____ Poor: slope, small stones, area 
reclaim, 
Kidd: 
1 = eee ene Poor: thin layer, area reclaim________ Unsuited . . __- Unsuited____- Poor: slope, area reclaim. 
186222520 cee gece Poor: slope, thin layer, area reclaim__| Unsuited_-___- Unsuited____. Poor: slope, area reclaim. 
Lodo: 
1157: 
Lodo part_....---- Poor: slope, thin layer, area reclaim__| Unsuited_.__- Unsuited___.. Poor: slope, thin layer, area reclaim. 
Maymen part__.___ Poor: slope, thin layer, area reclaim_.| Unsuited____- Unsuited____- Foote Slope, small stones, area 
reclaim. 
Felton part. .-.--_- Poor: slope, thin layer, area reclaim__} Unsuited_.__- Unsuited_____ Poor: slope, small stones. 
Los Gatos: 
15855 eee eee Poor: thin layer, low strength______. Unsuited_._.__.| Unsuited____- Poor: slope. 
159, 160._--.--__ 88. Poor: slope, thin layer, area reclaim. .| Unsuited____- Unsuited___.. Poor: — slope. 
Maxwell 
NGA 5 se Ba Re Poor: low strength, shrink-swell______ Unsuited____- Unsuited _____ Poor: too clayey. 
Maymen 
1162: 
Maymen part______ Poor: slope, thin layer, area reclaim. | Unsuited___.- Unsuited ____. Poor: slope, small stones, area 
reclaim. 
Los Gatos part__._} Poor: slope, thin layer, area reclaim. _| Unsuited____- Unsuited.__.- Poor: slope. 
1163: 
Maymen part_____. Poor: slope, thin layer, area reclaim. _| Unsuited____- Unsuited__.__ Poor: slope, small stones, area 
reclaim. 
Millsholm part____- Poor: slope, thin layer, area reclaim. _| Unsuited__._. Unsuited____- Poor: slope, area reclaim. 
Lodo part.__..__._- Poor: slope, thin layer, area reclaim. _| Unsuited_____ Unsuited _____ Poor: slope, area reclaim, 
Millsholm: 
164. ooo ee Poor: thin layer, area reclaim______.- Unsuited____. Unsuited_...- Poor: slope, area reclaim. 
165 ee le re Poor: slope, thin layer, area reclaim. _| Unsuited_____ Unsuited.__.. Poor: slope, area reclaim. 
Montara: 
166, 167___-._.__.__- Poor: slope, low strength, thin layer__| Unsuited____. Unsuited_____ Poor: slope, area reclaim. 
Perkins: 
168, 169... oe Poor: low strength.___.-_..--._.-.- Unsuited____. Unsuited_._.. Poor: small stones. 
Pleasanton: 
170,. 171. cee escee eds Poor: low strength..__.---_.--_-..- Unsuited....-- Unsuited _._-- Good. 
Reyes 
72 et a AR ce 2 Poor: low strength, shrink-swell, Unsuited_____ Unsuited_____ Poor: wetness, excess salt. 
wetness. 
NFO os eee ee Rai Poor: i wetness, low strength, shrink- Unsuited____- Unsuited_____ Poor: wetness, excess salt. 
swell. 
Riverwash: 
174. 
Rock outcrop: 
175. 
1176: 
Rock outcrop part. 
Hambright part_.._] Poor: slope, large stones, depth to Unsuited._._. Unsuited _____ Poor: slope, large stones, area 
rock, reclaim. 
1477: 
Rock outcrop part. : 
' Kidd part_.._._..- Poor: slope, thin layer, area reclaim._] Unsuited_____ Unsuited _ ___- Poor: slope, area reclaim. 
Sobrante: 
178 oy Sse esto eee ane thin layer, low strength, area Unsuited____- Unsuited____. Poor: slope. 
reclaim. 
17922 eo 2e5) gy Soe 8 Poor: slope, thin layer, low strength__] Unsuited_.___ Unsuited__.__ Poor: slope. 
Tehama : 
1: {0 eee ee ere Poor: low strength__._...__________ Unsuited_____ Unsuited_____ Good. 
Yolo: 
181, 182_____. 2. ue Poor: low strength...-.---..---_-.- Unsuited_.__- Unsuited___.- Good. 


1 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior of 
the whole mapping unit. 
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TABLE 9.—Water management 


[“Seepage,”’ and some of the other terms that describe restrictive soil features are defined in the Glossary. Absence of an entry means 
soil was not evaluated] 


Pond reservoir 
areas 


Soil name and 
map symbol 


Aiken: 
100, 101, 102____..----- Depth to rock, 
slope. 
Bale: 
103, 104.....----------- Favorable. . __-- 
1O52es fosetin ec Slope_.__..---- 
I OGicasiscec esse GS Favorable_ ___-_- 
Boomer: : 
107, 108, 109__.------_- Slope, depth to 
rock. 
1410, 1111: 


Slope, depth to 


rock. 
Slope, depth to 
rock, seepage. 


Boomer part.....----- 


Forward part__------- 


Felta part___.._-__.-- Slope, seepage-- 


Bressa: 
1412, 1113, 1114, 


Bressa part-._.-..-- ie Slope, depth to 


rock. 
Dibble part...._..-.-- Slope, depth to 
rock. 
Clear Lake: 
W116. nets ote eo et Favorable. ____- 
se eg eee ee Favorable -_---|, 
Cole: 
g Ri: es epee en ea Favorable_ __-_-_- 
TOs Stn Fok She te Slope____...-.- 


12022 ocean ese ssbeecace Slope, depth to 
rock. 
121 Cee eee ee Slope, depth 
to rock. 
Coombs 
A 2 ee oe eae hse Ee Seepage_...---. 
128 e oe ete Sen ee eee ee Slope, seepage. _ 
Cortina: 
POG a Bye Bron Rt Sea Slope, seepage __ 
(252 2ot eoee ses ste Seepage_---_--- 
Diablo: 
126, 127, 128, 129__._-.- Slope__._.------ 
Egbert 
13022 eee nde ce os Favorable. _...- 


See footnote at end of table. 


Embankments, 
dikes, and 
levees 


Shrink-swell, 
low strength, 
compressible. 


Piping, low 
strength. 
Piping, low 
strength. 


Piping, low 
strength. 


Low strength, 
shrink-swell. 


“Low strength, 


shrink-swell. 
Thin layer... _- 


Piping. ___..-.- 


Piping, thin 
layer, low 
strength. 

Low strength, 
compressible, 
shrink-swell. 


Low strength, 
compressible, 
shrink-swell. 

Low strength, 
shrink-swell, 
compressible. 


Low strength, 
compressible, 
shrink-swell. 

Low strength, 
compressible, 
shrink-swell. 


Low strength, 
shrink-swell, 
thin layer. 


Low strength, 
shrink-swell, 
thin layer. 


Low strength, 
shrink-swell. 

Low strength, 
shrink-swell. 


Piping, seepage. 
Piping, large 
stones. 


Shrink-swell, 
low strength, 
compressible. 


Low strength, 
shrink-swell. 


Drainage 


Depth to rock, 
complex 
slope. 


Favorable_____- 


Slope, depth to 
rock. 


Slope, depth to 
rock. 

Complex slope, 
depth to rock. 


Complex slope... 


Slope, depth to 
rock. 


Slope, peres 
slowly, depth 
to rock. 

Peres slowly _ __- 


Wetness, percs 
slowly, floods. 


Irrigation 


Complex slope_- 


Wetness, ex- 
cess salts. 


Slope__._--__.- 


Slope._....---.- 


Complex slope, 
rooting depth, 
droughty. 

Complex slope, 
droughty. 


Slope_____...-. 


Slope, percs 
slowly, rooting 
depth 


Percs slowly, 
slow intake. 


Wetness, floods, 
slow intake. 


Slope, wetness__| Slope, wetness__ 


Complex slope, 
depth to rock, 
pares slowly. 


Slope, percs 
slowly, depth 
to rock, 


Complex slope, 
percs slowly. 


Floods, wetness, 
peres slowly. 


Complex slope, 
rooting 
depth, percs 
slowly. 

Percs slowly, 
slope. 


Slope, droughty- 


Slope, droughty, 
large stones. 


Complex slope, 
peres slowly. 


Floods, wetness, 
percs slowly. 


Terraces and 
diversions 


Depth to rock, 


Wetness, 
. piping. 


Slope, depth to 
rock. 


Slope, depth to 
rock. 

Complex slope, 
rooting depth, 
depth to rock. 

Slope, piping-_- 


Slope, depth to 
rock. 


Slope, peres 
slowly, depth 
to rock. 


Percs slowly __ .. 


Wetness, percs 
slowly. 


Wetness__.._-_- 


Complex slope, 
depth to rock, 
percs slowly. 


Slope, peres 
slowly, depth 
to rock. 


Slope, piping-__- 
Slope, large 
stones, piping. 


Complex slope, 
peres slowly. 


Peres slowly, 
wetness. 


Grassed 
waterways 


Slope. 


Favorable. 


Slope. 
Wetness. 
Slope. 


Slope. 
Slope, droughty. 


Slope, droughty. 


Slope. 


Slope, peres 
slowly, rooting 
depth. 


Wetness, percs 
slowly. 


Wetness, percs 
slowly. 


Wetness. 


Wetness. 


Slope, peres 
slowly. 


Slope, percs 
slowly. 

Favorable. 

Slope. 

Slope, droughty. 
Slope, droughty, 
large stones. 

Slope, peres 


slowly. 


Peres slowly, 
wetness. 
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Pond reservoir 
areas 


Soil name and 
map symbol 


Fagan: 

131, 132, 133, 134_.__.... Slope, depth 

to rock. 
Felton: 

135, 136, 137____._---.- Slope, depth 

to rock. 
Forward: 

138, 139, 140_________.. Slope, depth 
to rock, 
seepage. 

1141: 


Slope, depth to 
rock, seepage. 


Forward part__..-.-.. 


Kidd part___--_-.-_.- Slope, depth to 
rock, seepage. 
Guenoc 
1422 esac cece See Slope, depth to 
rock, . 
1143: 


Slope, depth to 
rock. 


Rock outcrop part. 
1 44 . 


Guenoc parteecosectle Slope, depth to 


rock, 
Rock outcrop part. 
Haire: 
1945)°146. 2502 oo cee cas Favorable__-__.- 
147 (N96 see ee ee te Slope___.------ 
149, 1508 22 bei ee Slope. ...------ 
Hambright: 
1151, 1152: 
Hambright part_..._._] Slope, depth to 
rock. 
Rock outcrop part. 
Henneke: 
153 0954 ots. oo Se Slope, depth to 
rock. 
Kidd: 
1557156. oo ee Sa Slope, depth to 
rock, seepage. 
Lodo: 
1157: 
Lodo part______--.___ Slope, depth to 
rock. 
Maymen part___.-...- Slope, depth to 
rock. 
Felton part..._.._-... Slope, depth to 
rock. 
Los Gatos: 
158, 159, 160__.--__--.- Slope, depth to 


rock. 


See footnote at end of table. 


Embankments, 
dikes, and 
levees 


Low strength, 
shrink-swell, 
compressible. 


Low strength, 
shrink-swell, 
thin layer. 


Thin layer, 
piping. 


Thin layer, 
piping. 


Thin layer, 
piping. 


Low strength, 
thin layer, 
shrink-swell. 


Low strength, 
thin layer, 
shrink swell. 


Low strength, 
thin layer, 
shrink-swell. 


.Low strength, 


compressible, 
shrink-swell. 
Low strength, 
compressible, 
shrink-swell. 
Low strength, 
compressible. 
shrink-swell, 


Large stones, 
thin layer, 
piping. 


Thin layer, 
low strength. 


Thin layer, 
piping. 


Thin layer, 
shrink-swell, 
low strength. 

Thin layer, low 
strength, 
piping. 

Low strength, 
shrink-swell, 
thin layer. 


Low strength, 
thin layer, 
shrink-sweil. 
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Drainage 


Slope, peres 
slowly, depth 
to rock. 


Slope, depth 
to rock. 


Complex slope, 
depth to rock. 


Complex slope, 
depth to rock. 


Complex slope, 
depth to rock. 


Complex slope, 
depth to rock. 


Complex slope, 
depth to rock. 


Complex slope, 
depth to rock. 


Percs slowly. ___ 


Slope, percs 
slowly. 


Slope, peres 
slowly. 


Slope, depth to 
rock, large 
stones. 


Slope, depth to 
rock, 


Complex slope, 
depth to rock. 


Complex slope, 
depth to rock. 


Slope, depth to 
rock. 


Slope, peres 
slowly. 


Slope, peres 
slowly, depth 
to rock. 


Irrigation 


slope, percs 
slowly. 


Slope_____.---- 


Complex slope, 
rooting depth, 
droughty. 


Complex slope, 
rooting depth, 
droughty. 

Complex slope, 
rooting depth, 
droughty. 


Complex slope, 
rooting depth. 


Complex slope, 
rooting depth. 


Complex slope, 
rooting depth. 


Percs slowly, 
slow intake. 


Slope, peres 
slowly, slow 
intake. 

Slope, peres 
slowly, slow 
intake. 


Slope, rooting 
depth, large 
stones. 


Slope, rooting 
depth. 


Complex slope, 
droughty, 
rooting depth. 


Complex slope, 
rooting depth, 
droughty. 

Slope, rooting 


Slope, peres 
slowly, rooting 
depth. 


Terraces and 
diversions 


Slope, peres 
slowly, depth 
to rock. 


Slope, depth 
to rock. 


Complex slope, 
rooting depth, 
depth to rock. 


Complex slope, 
rooting depth, 
depth to rock. 

Complex slope, 
depth to rock, 
rooting depth. 


Complex slope, 
depth to rock. 


Complex slope, 
depth to rock. 


Complex slope, 
depth to rock. 


Peres slowly. . __ 


Peres slowly ____ 


Slope, peres 
slowly. 


Slope, depth to 
rock, large 
stones. 


Slope, depth to 
rock. 


Complex slope, 
depth to rock, 
rooting depth. 


Complex slope, 
depth to rock. 


Slope, depth to 
rock. 


Slope, depth to 
rock. 


Slope, depth to 
rock, percs 
slowly. 


Grassed 
waterways 


Slope, peres 
slowly. 


Slope. 


Slope, droughty. 


Slope, droughty. 


Slope, rooting 
depth, 
droughty. 


Slope. 


Slope. 


Slope. 


Peres slowly. 


Slope, percs 
slowly. 


Slope, percs 
slowly. 


Slope, large 
stones, rooting 
depth. 


Slope, rooting 
depth 
droughty. 


Slope, rooting 


depth, 
droughty. 


Slope, rooting 
depth. 


Slope, rooting 


Slope, peres 
slowly. 
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Soil name and Pond reservoir Embankments, 
map symbol areas dikes, and 
levees 
Maxwell 
NG1 2 oho ee Slope___.------ Compressible, 
low strength, 
shrink-swell. 
Maymen: 
1162: 


Maymen part_.-___-_- 
Los Gatos part_....-.- 


1163: 
Maymen part._...---- 


Milisholm part_..._-_- 
Lodo part___--.-.---- 


Millsholm: 
164, 1652220225522 


Montara: 
166, 167_.....--.-_.--.- 


Perkins: 


Reyes: 
172, 1732-2 bsec 22 cece 


Riverwash: 
174. 
Rock outcrop: 
175. 
1176: 
Rock outcrop part. 
Hambright part_.__-__ 


1177: 
Rock outerop part. 
Kidd part___..-.----- 


Sobrante: 
VB Aids evecare eas. 


Slope, depth to 
rock. 


Slope, depth to 
rock. 


Slope, depth to 
rock. 


Slope, depth to 
rock, 


Slope, depth to . 
rock. 


Slope, depth to 
rock. 


Slope, depth to 
rock. 


Slope, depth to 
rock. 


Slope, depth to 


rock, seepage. 


Slope, depth to 


rock. . 


Thin layer, 
low strength, 
piping. 

Low strength, 
thin layer, 
shrink-swell. 


Thin layer, 
low strength, 
piping. 

Low strength, 
thin layer, - 
piping. 

Thin layer, 
shrink-swell. 
low strength. 


Low strength, 
thin layer, 
piping. 


Low strength, 
thin layer, 
shrink-swell. 


Compressible, 
low strength. 


Low strength, 
shrink-swell. 
Low strength, 
shrink-swell. 


Low strength, 
compressible, 
shrink-swell. 


Large stones, 
thin layer, 
piping. 


Thin layer, 
piping. 


Shrink-swell, 
thin layer, 
low strength. 


Low strength, 
shrink-swell. 


Low strength, 
shrink-swell. 
Low strength, 
shrink-swell. 


Drainage 


Slope, percs 
slowly. 


Slope, depth to 
rock. 


Slope, percs 
slowly, depth 
to rock. 


Slope, depth to 
rock. 


Slope, depth to 
rock. 


Complex slope, 
depth to rock. 


Slope, depth to 
rock, 


Slope, depth to 
rock. 


Percs slowly, 
slope. 


Favorable___..- 


Excess salt, 
percs slowly, 
poor outlets. 


Slope, depth to 
rock, large 
stones. 


Complex slope, 
depth to rock. 


Complex slope, 
depth to rock. 


Slope, peres 
slowly. 


Favorable______ 


Trrigation 


Slope, slow 
intake, peres 
slowly. 


Slope, rooting 
depth, 
droughty. 

Slope, percs 
slowly, 
rooting depth. 


Slope, rooting 
depth, 
droughty. 

Slope, rooting 
depth, 
droughty. 

Complex slope, 
rooting depth, 
droughty. 


Slope, rooting 
depth, 
droughty. 


Slope, rooting 
depth, 
droughty. 


Percs slowly, 
slope. 


Favorable... _.- 


Excess salt, 
slow intake, 
wetness. 


Slope, rooting 
depth, large 
stones. 


Complex slope, 
droughty, 
rooting depth. 


Complex slope, 
rooting depth, 
erodes easily. 


Slope, peres 
slowly. 


Favorable______ 


Terraces and 
diversions 


Grassed 
waterways 


Peres slowly _ ._- 


Slope, depth to 
rock. 


Slope, depth to 
rock, percs 
slowly. 


Slope, depth to 
rock. 


Depth to rock, 
slope. 


Complex slope, 
depth to rock. 


Depth to rock, 
slope. 


Slope, depth to 
rock. 


Percs slowly, 
slope. 


Favorable. ____- 


Peres slowly, 
wetness, poor 
outlets. 


Slope, depth to 
rock, large 
stones, 


Complex slope, 
depth to rock, 
rooting depth. 


Complex slope, 
depth to rock, 
rooting depth. 


Slope, percs 
slowly 


Favorable. _____ 


Slope, peres 
slowly. 


Slope, rooting 
depth, 
droughty. 

Slope, percs 
slowly. 


Slope, rooting 
depth, 
droughty. 

Slope, rooting 
depth. 


Slope, rooting 
depth. 


Slope, rooting 
depth, 


Slope, rooting 
depth, 
droughty. 


Slope, percs 
slowly. 


Favorable. 


Slope. 


Excess salt, 
peres slowly, 
wetness. 


Slope, large 
stones, rooting 
depth. 


Slope, rooting 
depth, 
droughty. 


Slope, rooting 
depth, erodes 
easily. 


Slope, peres 
slowly. 


Favorable. 


1 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior of 


the whole mapping unit. 
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that affect use are indicated for each kind of soil. 
This information is significant in planning, installing 
and maintaining water control structures. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils suitable for this use have low seep- 
age potential, which is determined by the permeability 
and depth over fractured or permeable bedrock or 
other permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and is 
of favorable stability, shrink-swell potential, shear 
strength, and compaction characteristics. Stones and 
organic matter in a soil downgrade the suitability of a 
soil for use in embankments, dikes and levees. 

Drainage of soil is affected by such soil properties as 
permeability, texture, depth to claypan or other layers 
that influence rate of water movement, depth to the 
water table, slope, stability of ditchbanks, suscepti- 
bility to flooding, salinity and alkalinity, and avail- 
ability of outlets for drainage. 

Irrigation is affected by such features as slope, sus- 
ceptibility to flooding, hazards of water erosion and 
soil blowing, texture, presence of salts and alkali, depth 
of root zone, rate of water intake at the surface, per- 
meability of the soil below the surface layer, available 
water capacity, need for drainage, and depth to the 
water table. 

Terraces and diversions are embankments, or a com- 
bination of channels and ridges, constructed across a 
slope to intercept runoff and allow the water to soak 
into the soil or flow slowly to an outlet. Features that 
affect suitability of a soil for terraces are uniformity 
of slope and steepness, depth of bedrock or other un- 
favorable material, permeability, ease of establishing 
vegetation, and resistance to water erosion, soil blow- 
ing, soil slipping, and piping. 

Grassed waterways are constructed to channel run- 
off at nonerosive velocities to outlets. Features that 
affect the use of soils for waterways are slope, perme- 
ability, erodibility, and suitability for permanent vege- 
tation. 


Soil properties 


Extensive data about soil properties collected during 
the soil survey are summarized on the following pages. 
The two main sources of these data are the many 
thousands of soil borings made during the course of 
the survey and the laboratory analyses of samples 
selected from representative soil profiles in the field. 

When the soil scientists make soil borings during 
field mapping, they can identify several important soil 
properties. They note the seasonal soi] moisture condi- 
tion, or the presence of free water and its depth in 
the profile. For each horizon, they note the thickness 
of the soil and its color, the texture, or the amount of 
clay, silt, sand and gravel or other coarse fragments; 
the structure, or natural pattern of cracks and pores 
in the undisturbed soil; and the consistence of soil in- 
place under the existing soil moisture conditions. They 
record the root depth of existing plants, determine soil 
pH or reaction, and identify any free carbonates. 


Samples of soil material are analyzed in the labora- 


tory to verify the field estimates of soil properties and 
to characterize key soils, especially properties that can- 
not be estimated accurately by field observation. Lahbo- 
ratory analyses are not conducted for all soil series in 
the survey area, but laboratory data for many of the 
soil series are available from nearby areas. 

Based on summaries of available field and laboratory 
data, and listed in tables in this section, are estimated 
ranges in engineering properties and classifications 
and in physica] and chemical properties for each major 
horizon of each soil in the survey area. Also, pertinent 
soil and water features and engineering test data are 
presented. 


Engineering properties 


Table 10 gives estimates of engineering properties 
and classifications for the major horizons of each 
soil in the survey area. These estimates are presented 
as ranges in values most likely to exist in areas where 
the soil is mapped. 

Most soils have, within the upper 5 or 6 feet, hori- 
zons of contrasting properties. Information is pre- 
sented for each of these contrasting horizons. Depth 
to the upper and lower boundaries of each horizon in 
a typical profile of each soil is indicated. More infor- 
mation about the range in depth and in properties of 
each horizon is given for each soil series in “Descrip- 
tions of the Soils.” 

Texture is described in table 10 in standard terms 
used by the United States Department of Agriculture 
(13). These terms are defined according to percent- 
ages of sand, silt and clay in soil material that is less 
than 2 millimeters in diameter. “Loam,” for example, 
is soil material that is 7 to 27 percent clay, 28 to 50 
percent silt and less than 52 percent sand. If a soil 
contains gravel or other particles coarser than sand, 
an appropriate modifier is added, for example, “grav- 
elly loam.” Other texture terms used by USDA are 
defined in the Glossary. 

The two systems commonly used in classifying 
soils for engineering use are the Unified soil classi- 
fication system and the American Association of State 
Highway and Transportation Officials soil classifica- 
tion system (AASHTO). In table 10. soils in the sur- 
vey area are classified according to both systems. 

The Unified system (2) classifies soils according to 
properties that affect their use as construction ma- 
terial. Soils are classified according to grain-size dis- 
tribution of the fraction less than 8 inches in diameter, 
plasticity index, liquid limit, and organie matter con- 
tent. Soils are grouped into 15 classes—eight classes 
of coarse-grained soils, identified as GW, GP, GM, 
GC, SW, SP, SM, and SC; six classes of fine-grained 
soils, identified as ML, CL, OL, MH, CH, and OH; and 
one class of highly organic soils, identified as Pt. Soils 
on the borderline between two classes have a dual 


classification symbol, for example CL-ML. 


The AASHTO system (1) classifies soils according 
to those properties that affect their use in highway 


‘construction and maintenance. In this system a mineral 


soil is classified as one of seven basic groups ranging 
from A-1 through A-7 on the basis of grain-size dis- 
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TABLE 10.—Engineering properties and classifications 


[The symbol < means less than; > means greater than. NP means nonplastic. Absence of an entry means data were not estimated] 


. Classification Frag- Percentage passing 
Soil name and ments sieve number— Liquid | Plas- 
map symbol Depth USDA texture >3 limit ticity 
inches index 
Unified | AASHTO 4 10 40 200 
In Pet 
Aiken: a 
100, 101, 102. __ 0-8 | Loam.__--------- a A-4 0-5 95-100 | 80-100 70-80 | 60-70 25-85 5-10 
8-14 | Clay loam_____..- CL, ML | A-7, A-6 | 15-25 | 95-100 | 95-100 | 80-90 65-70 30-50 10-20 
14-44 | Clay_.__...-_.---- MH A-7 15-25 | 95-100 | 95-100 | 85-95 | 70-85 50-60 15-25 
44 | Unweathered = |__------~-]----------|-----.~-|.-------|-.------]--------}--_____ |. ee 
bedrock, ff EE EES SSS 
Bale: 
103s sc f5552 82 0-24 | Loam____--_--... SM, ML | A-4 0 85-100 | 80-100 | 60-95 | 45-75 20-40 NP-10 
24-60 | Stratified loam SM A-4 “0 80-90 70-80 60-70 | 35-50 15-20 | NP-5 
to gravelly 
sandy loam. 
104, 105.______ 0-24 | Clay loam_______- CL A-6, A-7 0 80-100 | 80-100 | 70-100 | 70-80 30-50 10-25 
24-60 | Stratified loam SM A-4 0 80-90 70-80 60-70 | 35-50 15-20 | NP-5 
to gravelly 
sandy loam. 
1106: 
- Bale loam 0-24 | Loam.___...._--- SM, ML | A-4 0 95-100 | 80-100 | 60-95 | 45-75 20-40 | NP-10 
part. 24-60 | Stratified loam SM A-4 0 80-90 70-80 60-70 | 35-50 15-20 | NP-5 
to gravelly 
sandy loam. 
Bale clay 0-24 | Clay loam_______- CL A-6, A-7 0 80-100 | 80-100 | 70-100 | 70-80 80-50 10-25 
loam part. 24-60 | Stratified loam to | SM A-4 0 80-90 | 70-80 60-70 | 35-50 15-20 | NP-5 
gravelly sandy 
loam. 
Boomer: 
1072. etete ee e 0-4 | Loam__.--__-_--- Se A-4, A-6 0 90-100 | 90-100 } 80-90 | 50-80 20-40 5-15 
4-44 | Clay loam, CL A-6, A-7 0 90-100 | 65-90 55-85 | 50-85 30-50 10-25 
gravelly clay 
loam. 
44°)'-Weathered’ = | Ste gente eu etiice chute eee eee oe [A leseeeels ee eo cell a2. loa 
bedrock. aa 
108, 109______- 0-4 Gravelly loam___-_- GM-GC, | A-4, 0 55-75 50-70 45-70 20-50 20-40 5-15 
GC ran 
2 
4-44 | Clay loam, CL A-6, A-7 0 90-100 | 65~90 55-85 50-85 30-50 10-25 
gravelly clay 
loam. 
44'| "Weathered | pee tee ceblewsdsuen efecec ete oc ecatelbe ese hie ce colon ee |e es 
bedrock. ba 
1110, 1111: 
Boomer part_ 0-4 | Loam___-____ ae A-4, A~6 0 90-100 | 90-100 | 80-90 | 50-80 20-40 5-15 
4-44 | Clay loam, CL A-6, A-7 0 90-100 | 65-90 55-85 50-85 30-50 10-25 
gravelly clay 
loam. 
a4, |'Weathered. = ashieced to haewsete See scese|eetec des |yeede eWay ee fe a(S oe lle 2 
bedrock. ae 
Forward part. 0-4 Gravelly loam____- Sa A-2, A-4 0 55-80 50-75 | 40-65 30-50 15-30 NP-10 
4-35 | Loam, gravelly CL-ML, | A-4, A-6 0 70-85 65-80 50-75 135-60 15-30 5-15 
loam, CL, 
Sc, 
SM-SC 
85 | Weathered Ss |_____-----|----------|--------|--------]--------|--------]-------_]-.-_-_. |e 
bedrock. 
Felta part___- 0-7 Very gravelly GM, A-2 0 40-60 80-45 20-40 15-35 15-20 5-10 
loam. GM- 
; GC 
7-26 | Very gravelly GC, A-2, 0 40-60 | 80-50 | 25-45 20-40 25-35 5-15 
clay loam, GM- A-4, 
GC A-6 
26-60 | Very gravelly GC, A-2 0-10 ; 40-60 | 25-45 | 20-35 15-30 20-30 5-15 
sandy clay GM- 
loam. GC 


See footnote at end of table. 


Soil name and 
map symbol 


Depth 
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TABLE 10.—Engineering properties and classifications—Continued 


USDA texture 


Percentage passing 
sieve number— 


Classification 


Unified | AASHTO 


limit 


79 


ticity 
index 


Bressa: 
1412, 1113, 
1114, 1115: 
Bressa part_- 


Dibble part__ 
Clear Lake: 


MGueseswedous 


Cole: 


Contra Costa: 
12 


Coombs: 
122, 123______- 


Cortina. 
1 


Diablo: 
126, 127, 128, 
129. 


0-60 
60 


See footnote at end of table. 


Silt loam__.___-.- 


Clay loam, silty 
clay loam, 
gravelly clay 
loam. 

Weathered 
bedrock. 

Silty clay loam. .__. 


Silty clay, clay___- 
Weathered 
bedrock. 


Silty, clay loam, 
silty clay. 


Loam____.-_..--- 
Clay, clay loam... 
Shaly clay, 
gravelly clay 
loam. 
Weathered 
bedrock. 
Gravelly loam__-.._ 
Gravelly clay 
loam, gravelly 
clay. 
Weathered 
bedrock. 


Gravelly loam__-_- 


Gravelly clay 
loam, clay 
loam. 

Very gravelly 
loamy fine sand. 


Very gravelly 
loam. 
Stratified very 
tavelly sandy 
oam to very 
gravelly loamy 
sand. . 

Very stony loam_-_ 
Very stony loam, 
stony loam, 
very cobbly 

loam. 


Clay...---.----.- 
Weathered 
bedrock. 


Pet 


20-40 


5-15 
10-20 


NP-5 


4 10 40 200 
CIgML, | A+, A-6 85-100 | 85-100 | 60-95 | 50-70 
GM, ML | A-6, A-7 65-100 | 65-100 | 55-100 | 40-85 
CL, CL- | A-4 100 | 95-100 | 70-95 | 60-90 

M 
CH, CL | A-7 100 | 95-100 | 85-100 | 80-100 
CH AT 100 100 | 95-100 | 85-100 
CH A-7 100 100 | 95-100 | 85-100 
SM A-4, A-2 100 | 95-100 | 75-90 | 25-45 

L, CH | A-7 100 100 | 95-100 | 85-100 
CL-ML, | A-4, 100 100 | 95-100 | 60-95 

ML A6, 

A-T 

CL, CH | A-7 100 100 | 90-100 | 75-95 
CL A-7, A-6 75-100 | 75-100 | 75-100 | 60-80 
CL, CH | A~7 85-100 | 85-100 | 80-100 | 75-95 

L,CH | A-7 75-90 | 60-75 | 55-75 | 50-70 
SC, CL | AT 80-85 | 60-75 | 55-70 | 40-55 
SC,CL | A~7 80-85 | 60-75 | 60-70 | 45-60 
GC, A-4, A-6 60-75 | 60-80 | 55-60 | 45-55 

GM- 

GC, 

CL— 

ML, 

CL 
GC, CL | A-6 60-75 | 60-85 | 55-65 | 45-60 
GP, Gw | A-1 20-40 | 0-20 | 0-10 | 0-5 
GM A-2, A-1 20-50 | 30-50 | 20-40 | 15-30 
GP-GM | A-1 15-40 | 10-85 | 10-20 | 5-10 
GM, 8M | A-1 40-80 | 25-40 | 10-30 | 15-25 
GM; SM | A-1 35-85 | 20-40 | 15-35 | 10-25 
CL, cH | A-7 100 | 95-100 | 95-100 | 85-100 


45-75 


20-40 


80 


Soil name and 


map symbol Depth 
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TABLE 10,-Engineering properties and classifications—Continued 


USDA texture 


Fagan: 
131, 132, 133 
134. 


Felton: 
135, 136, 137-_- 


Forward: 
138, 139, 140___ 


1141: 


Forward part_ 0-4 


4-35 


Kidd part____ 0-14 


30 


1143, 1144: 


Guenoce part. 0-12 


12-30 


30 


Rock outcrop 
part. 


See footnote at end of table. 


Silty clay loam__-_- 
Clay, silty clay___- 


Clay loam____...- 
Clay, silty clay, 
sandy clay. 
Sandy clay loam, 
clay loam, 
Weathered 
bedrock. 


Gravelly loam_-___- 
Clay loam____.__- 
Weathered 
bedrock. 
Gravelly loam____- 
Loam, gravelly 
loam. 
Weathered 
bedrock. 


Gravelly loam___-_. 


Loam, gravelly 
Loam. 


Weathered 


Unweathered 
bedrock. 


Clay loam, silty 
clay loam, 
gravelly clay 
loam. 

Weathered 
bedrock. 


Clay loam, silty 
clay loam, 
gravelly clay 
loam. 

Weathered 
bedrock. 


Percentage passing 
sieve number— 


10 40 


95-100 | 90-100 
95-100 | 95-100 


100 
100 | 95-100 


100 


80-95 
85-100 


Classification 
Unified | AASHTO 
CL A-T 
CL, CH | A-7 
cL A-6, A-7 
CL, CH | A-6, A-7 
CL, SC A-6, A-7 
GM-GC, | A-2, 
Gc A-4, 
A-6 
CL A-6 


80-100 
60-100 


70-95 
50-85 


70-95 
50-85 
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Soil name and 
map symbol 


Haire: 
145, 146.____._ 


147, 148, 149, 
150 


Hambright: 
1151, '152: 
Hambright 
part. 


Rock outcrop 


Kidd: 
155, 156__.___- 


Lodo: 
1157; 
Lodo part.._. 


Maymen 
part. 
Felton part__-. 


Los Gatos: 
158, 159, 160__- 


Depth 


0-7 


15 


0-14 


14 


See footnote at end of table. 


Classification 
USDA texture 
Unified | AASHTO 


Loam_._-.-.2---- CL A-6 
Sandy clay loam_.| SC A-6 
Clay....--.--.--. CL,CH | A-7 
Sandy elay______. ee A-6, A-7 
Clay loam_____.--|. CL A-T 
Sandy clay loam. .] SC A-6 
Clay cceescnc ccs CL, CH | A-7 
Sandy clay_.__.-. Cao A-6, A-7 


Very_stony loam __ So A-4, A-6 


TABLE 10.—Engineering properties and classifications—Continued 


Percentage passing 
sieve number—- 


50~85 


45-80 


45-60 


75-95 


50~70 
35~50 
70-95 
45-60 


35-75 


25-35 


81 


Weathered: °" | oncsec sce cee ee edbe Peet ieee ced eel eee aiece set eee tS 


Unweathered 
bedrock. 
Gravelly loam__.._ GM-GC, | A-6, 
GC, | A-4, 
CL- A-T 
ML, 
CL 
Very gravelly clay | SC, GC A~2, 
loam, very A-6, 
gravelly clay. A-7 
Unweathered’ 
bedrock. 
Loam_.____._.--- CL, CL- | A-4, A-6 
ML, 
Sc, 
SM-SC 
Unweathered 
bedrock. 
Loam._..-..1...- CL A-6 
Unweathered 
bedrock. 
Gravelly loam___-- GM, ML | A-4, A-2 
Unweathered 
bedrock. 
Gravelly loam__... GM-GC, | A-2, 
GC A-4, 
A-6 
Clay loam.....__. CL A-6 
bedrock. 
Loam___...__._-- CL A-6 
Clay loam, grav- | CL A-6 
elly clay loam. 
Unweathered 
bedrock. 
Clavicd o2ecletsc ies CL,CH | A-7 
Gravelly loam__.._ _GM, ML {| A-4, A-2 
Unweathered 
bedrock. 


ments 
>3 
inches 
4 

Pet 
0 85-100 
0 100 
0 100 
0 100 
0 85-100 
0 100 
0 100 
0 100 

50-75 | 90-100 
0-30 | 55-95 
0-30 } 50-80 
0-5 75-90 
0-5 90-100 
0-5 { 60-80 
0- 55-75 
0 85-100 
0-5 90-100 
0-5 75-100 
0 100 
0-5 60-80 


60-80 


82 
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TABLE 10.—Engineering. properties and classifications—Continued 


Soil name and’ 


map symbol Depth 


In 
Maymen: 
1162 
Los Gatos 0-25 
part. 25-86 
36 
'163: 
Maymen 0-12 
part. 12 
Millsholm 0-12 
part. : 
12 
Lodo part__-- 0-7 
va 
Millsholm: 
164, 165......- 0~12 
12 
Montara: 
166, 1672 _.. 24 0-12 
12 
Perkins: : : 
168, 169_....__2 0-29 
29-60 
Pleasanton: 
170, 171 eee 5 0-11" 
11-66 - 
Reyes: 
172,.173.....-.. 0-14. 
14-60 
Riverwash: 
LL, eaeeeenmerre sn 0--60 
Rock outerép:: 
175. 
1176: 
Rock ‘outcrop. 
-part. 
Hambright 0-12 
part. 
12 
1477: 
Rock outcrop 
part. 
Kidd part....} 0-14. 
4: 


See footnote at end of table. 


| Gravelly loam____-_ 
‘| Unweathered 


‘| Unweathered 


USDA texture 


‘Clay loam, 
gravelly clay 


oam. 
| Unweathered 


bedrock. 


bedrock. 


Unweathered 
bedrock. 


bedrock. 


bedrock. 
Gravelly loam... __ 
Gravelly clay 


loam, gravelly 
loam. 


Loam, clay loam, 
sandy clay 
loam. 


Silty clay loam, 
silty clay. ~ 
Variable. 


Very stony loam-_ 


‘| Unwéathered 


bedrock. 


Unweathered 
bedrock. 


Clay‘loam_____- ll 
-| Unweathered 


Silty clay loam_... 


Classification Frag- 
ments 
alte felon tate te Se Ale CS 
inches 
Unified | AASHTO 4 
Pet 
CL ‘A-6 0-5 | 90-100 
°CL A-6 0-5 | 75-100 
‘GM, ML |A-4, A-2] 0-5 | 60-80 
Ty A-4 0 80-100 
CL-ML 
CL A-6 0-5 | 90-100 
“ML, A-4 0 80-100 
CL-ML 
CL A-6, A-7 | 045 :| 902100 
GM-GC, | A-2, A-4 0 60-85 
SM-SC 
SC,CL |-A-6, A-7 0 60-85 
ML A-4 0-15 | 80-100 
cL A-6 0-10 | 80-100 
CL,OL | A-6,A-7] 0 100 
MH, CH | A-7 0 100 
CL-ML, | A-4, A-6| 50-75 | 90-100 
CL 
CL, CL- | A-4,A-6] 055 | 75-90: 
ML, 
SC, 
SM-SC 


Percentage passing 
sieve number— Liquid | Plas- 
: limit ticity 
index 
10 40 200 
Pet 
80-95 75-85 60-75 25-40 10-20 
70-95 | 60-80. | 50-65 30-40 15-25 
50-75. |: 40-65. | 30-60 10-20 NP-5 
80-100 | 70-100 | 50-70 20-35 5-10 
85-100 | 70-95 | 60-80 | 25-35 | 10-20 
80-100 |: 70-100 | 50-70 20-35 5-10 
75-100 | 75-90 | .70-80 30-50 10-25 
55-70 | 35-65 | 20-50 | 25-30 5-10 
50-70 45~70 35-60 35-50 15-25 
75-100 | 65-85 50-75 25-85 NP-10 
75-100 | 65-85 85-75 30-40 10-20 
100°} 95-100 | 80-95 35-50 10-25 
100-|..95-100 | 85-100 | 50-70 20-40 
85-100 | 75-95 | 55-90 15-30 5-15 
70-85 50-75 35-60 20-80 5-15 
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TABLE 10.—Engineering properties and classifications—Continued 


2 Classification Frag- Percentage passing 
Soil name and ; ments sieve number— Liquid Plas- 
map symbol USDA texture >3 LL : = limit ticity 
inches index 
Unified | AASHTO 4 10 40 200 
Pet Pet 
Sobrante: 
178,179______- ML A-4 6 95-100 | 75-90 | 70-85 | 55-70 25-35 | NP-10 
Loam, clay loam, | CL A-6 0-5 95-100 | 75-90 | 70-90 55-80 30-40 10-20 
silty clay loam. 
Unweathered: sc Secu a |Geieee celle ees lee adl tel eet eee ek dle Pew |b tose aac 
bedrock. 
Tehama 
1805: ssccesce se Silt loam ) ML A-4, A-6 0 95-100 | 95-100 | 90-100 | 75-95 30-40 5-15 
Silty clay loam, CL A-6, A-7 0 95-100 | 95-100 | 90-100 | 80-95 30-45 10-20 
clay loam. 
Yolo: 
181, 182... CL-ML | A-4 0 100 100 | 90-95 j; 60-80 20-35 5-10 
Silt loam, silty A-6 0 100 100 | 95-100 | 80-95 30-40 10-20 


. elay loam. 


1 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior of 


the whole mapping unit. 


tribution, liquid Hmit, and plasticity : index. Soils in 
group A-1 are coarse grained and low in content of 
fines. At the other extreme, in group A~-7, are fine- 
grained soils. Highly organic soils are classified as 
A-8 on the basis of visual inspection. 

When laboratory data‘are available, the A-1, A-2, 
ne A-7 groups are further classified as follows: 

A-l-a,- A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A~T7-5, 
and’ A+7-6. As an additional refinement, the desira- 


bility:of soils as subgrade’ material can be indicated by 


a group index number. These numbers range from 0 
for ‘the best subgrade material to 20. or more for the 
poorest: The AASHTO classification for soils tested in 
the, Survey area, with group index numbers in paren- 
theses, i is given in table 13. The estimated classification, 
without group index numbers, is given in table 10. 
Also in table 10 the percentage, by weight, of cobbles 
or the rock fragments more than 8 inches .in“diameter 
are estimated for each major horizon. These. estimates 
are determined largely by observing volume percentage 
in the field and then converting it, by formula, to 
weight percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four standard sieves is 
estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings madé during the survey. 

Liquid limit and plasticity index indicate the effect 
of. water on the strength.and consistency of soil. These 
indexes are used in both the Unified and the AASHTO 
soil classification systems. They are also used as indi- 
cators in making general predictions of soil behavior. 

Range in liquid limit and plasticity index are esti- 
mated on the basis of test data from the survey area 
or from nearby areas and on observations of the many 
soil borings made during the survey, 

All of the estimates have been rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 


Atterberg limits extend a marginal amount across 
classification boundaries (1 or 2 percent), the classi- 
fication in the marginal zone is omitted in table 10. 


Physical and chemical properties 


Table 11 shows estimated values for several soil 
characteristics and features that affect behavior of 
soils in engineering uses. These estimates are given 
for each major horizon, at the depths indicated, in the 
representative profile of each soil. The estimates are 
based on field observations and on test data for these 
and similar soils. 

Permeability is estimated on the basis of known 
relationships between the soil characteristics observed 
in the field—particularly soil structure, porosity and 
gradation or texture—that infinence the downward 
movement of water in the soil. The estimates are for 
water movement in a vertical direction when the soil 
is saturated. Not considered in the estimates are lateral 
seepage or such transient soil features as plowpans 
and surface crusts: Permeability of the soil is an ‘im- 
portant factor to be considered in the planning and 
design of drainage systems, in evaluating the potential 
of soils for septic tank systems and other waste dis- 
posal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil 
to hold water and make it available to plants. Impor- 
tant characteristics are content of organic matter, soil 
texture, and soil structure. Shallow-rooted plants are 
not likely to use the available water from the deeper 
soil horizons. Available water capacity is-an important 
factor in the choice of plants or crops to be grown. and 
in the design of irrigation systems. 

Soil reaction is expressed as range in pH value. The 


range in pH of each major horizon is based on many 


field checks. For many soils, the values have been 
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TABLE 11.—Physical and chemical 


{The symbol < means less than; > means greater than. The erosion tolerance factor (T) is for 
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See footnote at end of table. 
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properties of soils 


the entire profile. Absence of an entry means data were not available or were not estimated] 


Risk of corrosion Erosion factors 


Salinity Shrink-swell potential 


Concrete 


Uncoated steel 


Mmbhos/em 


TOs ah tee ae A aS Moderate______---.---.------- 
ta tr cytes Ms ana Pht Se cs ae Moderate___.._._.-.-.-------- 
Moderate...-...-------------- 


Cooter StUe sc ote eets ees! Moderate___._____....--...--- 
Bovenieieaotie teen eee Moderate___._._.-..-----2---- 
eH seasineiuc ate Soa Gaeeeeas Moderate_._.._._-__-_-._..--.-- 
Moderate.__.._.....---------- 


Moderate___..______-_---.---- Moderate__.....---.---------- 
Moderate...-...-------.------ Moderate...-..-----.--.-.---- 
peice eetaeel|y Moderate....___....-.__...--| Moderate....._.-.--..--------|. 
Moderate___..-..-__---------- Moderate__-...---.----------- 


oo ecooo e000 


oo 


Moderate.._..-.-------------- 
Moderate-..- 


LOWs 22 Goes oo eee tees Moderate 
Moderate...._...--.-----.---- Moderate 
oee8 | Low.._---..........-.--.-..-| Moderate_.....-...._----.-..| High---____.-.-_.---- 
Lows 22.82 o eee cee aeen tees Moderate. 02 oi eS if@hs co sce eee de er! 


LOW: coo ees eee eteene Moderate........-----.------- ) OW vane de umesame eee osluwoe 
LOWe Sen hist alee sheet Moderate_.__...._.......-.-.-| Moderate_-....._--.---------- 
LOWei ss. cewoeu ef oescoseeacn Moderate__...__......-..._--__] Moderate_..._.._.--__---_----- 


LOW 2 ecosateus coed tecepasves Moderate_..-.-.-.------------ Moderate._....__._.---------- 

Moderate_........------------ Moderate_..-....------------- Moderate..-..-.-.------------ 

(Modaia tect co rose eo cce cca) Models cc el Be 
Wied te cots Cont ont he! Moderate_........-------.---- 


Moderate..-.....----..------- Moderate 
Moderate.___._.._------------ Moderate 


oo 


Moderate_..-_..-.------------ Moderate__..___.--.-----.---- Moderate__._...__.----------- 
Moderate_...._.....--------- -| Moderate__...._...----------- Moderate.-...---------------- 
LOW soc poset sese ele taseedes Moderate__.__......---------- Moderate...-....---..-------- 


Lows os iecshetedse essen aoe Moderate._.-_..--------------] Low___..-------------------- 
TGOW so ie tse s Soo eee ae Moderate: 22.2202 Geo leen 27 LOW se ai weniedes cose sect nes 
OW. pete Peete se Moderate ._____..___-__------ SOEs Wid la fee A IN Deed 
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TABLE 11.—Physical and chemical 


Soil name and map symbol Depth Permeability Available water Soil reaction 
capacity 
In Iin/hr In/in of soit pH 
Egbert 

130c7s Sh sees Gre tec. ce ee ce Poke 0-33 0 .06-0 .2 0.14-0 20 6. 6-8 4 

33-60 0.06-0.2 0.14-0.20 6.6-8.4 
Fagan: : : 

131,132,133; 134250 ecee cece ce eee eee 0-16 0.2-0.6 0.14-0.20 5.6-6,5 
16-28 0.06-0.2 0.14-0.20 5.6-6.5 
aoe 0.2-0.6 0.14-0.20 5.6-6.5 

AG. (Sue cent ociec sete at wel Sere Pee wht See tees a oho] an Waseca Ske ee acne 
Felton: oa 

135 1S6y 137 sic2. eee deo eee coe 0-10 0 .6-2.0. 0.16-0.21 6.1-7.3 

ares 0.2-0.6 0.18-0.21 5.6-7.3 
Or lle eee Sine eh iNeed a ee Ee Rat 

Forward: 
138, 139,140_____.__-- eee eee eee ee 0-4 2.0-6.0 0.06-0.12 5.5-6.5 
4-35 2.0-6.0 0.06-0.12 5.1-6.0 
85) Jeciedeestibwtee 6S saat eral re EES we cok oh Snel. saloshaleae oo outa 

1141: 

Forward part...__------.-.----------- 0-4 2.0-6.0 0.06-0.12 5.5-6.5 
+2 2.0-6:0 0.06-0.12 5.1-6.0 
D. [poe ceee Seneca get pes ue ee eee |e Se ee 
Kidd parte ce soe toe haw ocel a 2.0-6.0 0.10-0.19 5.6-6.5 
LA + fh Stare S tiie ee es cee |e AS Ae eee ek loa oa Sd oe 
Guenoc 

1428 ete wen ace cht mG te cee 0-12 0.6-2.0 0.16-0.18 6.1-7.3 
ae 0.2-0.6 0.14-0.16 5.6-6.6 

1143, 1144: ee wer Saipoen oo frees aa arith ew eg Cay 

Guenoc part__...-.-------.-------.--- 0~12 0 .6-2.0 0.16-0.18 6.1-7.3 
12-80 0.2-0.6 0.14-0.16 5.6-6.6 
90 be eidet eae eh Cee seller a ih eect dee Mood cua 
-Rock outcrop part. 
Haire: 

145, 146, 147, 148, 149,.150__._-..---_-_ 0-22 0.2-0:6 0.15-0.20 5.1-6.0 
22-27 0.2-0.6, 0.15-0.20 5.1-6.0 
27-45 <0.06 0.04-0.06 4.5-5.5 
45-60 <0.06 0.04-0 06 4.5-5.5 

Hambright: 
1151, 1152: 
Hambright part_......-.._.-----.._--- rao 0.6-2.0 0.08-0.10 5.6-6.5 
; 1 i sy ici ala a tM ie eae eS teat ae maa Gina chat Naat oleate SN ae Sh sce 
Rock outerop part. 
Henneke: 

153501 04 datas ere ewe erent enh eet 0-7 0.6-2.0 0.10-0 .20 6.1-7.8 

7-15 0.2-0.6 0.10-0 .20 6.6-8.4 
15o acest sees en Se itive cowe see tte ese eos eeaeco eee bets tock 

Kidd: 
155} 16sec ke er LS So SS oe aus 0-14 2.0-6.0 0.10-0.19 5.6-6.5 
14 Woo eed e Sento veers | LES eh aden euiducce [aoe eee ee eee dees 

Lodo: 

1157: 

Lodo part____---2------------- Ee acihiree 0-7 0.6-2.0 0.14-0.18 6.1-7.3 
GND (peeia a eee tie Ne ene (Lue Pree ae PI ee RCE (3 UNE ee Ene ner ne 
Maymen part______-.....--------_---- rd 0.6-2.0 0.10-0.12 5.1-6.5 
1 opted Mia atts eee. Eile Pa hint ig AS in NN RN ye fat cea ta Mate tial fae ns nh odassey PER oc gct E 
Felton part.._---- Gane Dated ete hel sal its 0-10 0.6-2.0 0.16-0.21 5.6-7.3 
10-33 0.2-0.6 0.18-0 .21 5.1-7.3 
OO) Festa Behe eM a i Po NE eee ce Ble cles ns See Sethe Sb 
Los Gatos: 
158; 159,160. 2. 2s Secs edeonee dea s 0-25 0.6-2.0 0.15-0 .20 6.1-7.3 
25-36 0.2-0.6 0.14-0.20 5.6-7.3 
BGO? (sedis ee eee ere no Ae a ee oe ai ee a 
Maxwell 
1c see tace seus ep oaeses tse aceits 0-62 <0.06 0.17-0.20 6.6-8.4 
Maymen 

1162: 

Maymen part._..----------+---------- 0-12 0.6-2.0 0.10-0.12 5§.1-6.5 
120 Ete eeete toni ot hie Oeeetan A ete een Paeee Deke oe ee el 

Los Gatos part..........---------.---- 0-25 0.6-2.0 0.15-0.20 6.1-7.3 
25-36 0.2-0.6 0.14-0.20 5.6-7.3 

O65 hee tosk teh ch Res eee ent wegen sul oe ae weet Eee 


See footnote at end of table. 
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properties of soils—Continued 


Erosion factors 


: Risk of corrosion 
Salinity Shrink-swell potential . 


Uncoated steel Concrete K T 
Mimbhos/em ,. 
BN roth Ate Sen Restate igh ssc eck sees So ooo2|) Modelate vec. 's aso oe 0.37 5 
oN a ee oe ee Moderate_..-.-..---- pe oasea 0.24 
Bice cee Sete t fee e Moderate____.______.- eee fee hy Moderate...-....------------- | 0.28 3 
scr CAG Shey aetna ere 3 2G Moderate... Moderate.....--._...-_----__- 0.28 
Dona thane oahs Owe a math ae Moderate Moderate__...-- Sop Sais Scare pene tem 0.28 
Moderate__..._....-....-----.|.Moderate.__..._._.........-..]| Moderate_...._...____- ees a 0.37 , 2 
Moderate---_____-.----------.| Moderate___.-...-.----------- High. 223.220 secs c te cose eed 0.28 
ae Soe ete oss See Sees Moderate..--....-....-------- ighs2 ese Meee eee cece ek 0.17 2 
Be Stra aos alata te eee ci Modems Bite Snecebeticowacare iphoto eutsec cece teeie 0.17 


Moderate_..-....----.-------- 
Moderate alemaeh oS BetGesss amd 


‘Moderate _~_ 


wo cede Dreceeatieeteve~d.e| Moderate...) 52220062 es Ss ete habe e hs he ten wee ad 0.37 2 
San be he de tess eed -| ‘Moderate-------.-- Wiedioee eaWewS Sion segutceeecsond 0.20 


wow ee fe ee ee ee ee ee ee en en tr rr ne en ee neem tones 


A ea WE Gi Oe Sore Seats nha Moderate 0.37 2 
eee aan) at _Moderate 9.20 
Werke ate Me aici k ne :| Moderate_.-..._.......--.--..-} Moderate__.-._-.-..._.__.---- 0.32. 2 
: “| Moderate i Moderate_.._.------ .-------- 1h 0/24 1 
Nee ooo Set eee! High... ..-.---_. ie Moderate.__-.-__-.----------- 0.20 
Ron Is RAO a On ie ee ond ce igh s sac sde ble eee oie alae 2) Moderate__________....-__---- 0.20: 


< ; Médérate_. pee le : facies Ni Jescetees ap BT. 
<2 Moderate. teens |_| “Hig a ee Hig ted OL Cateaptehaat ee ae 0.28 ; 


<2 | Moderate.......-.-- ne ey ota Pies eact ce shee ui3-] Méderate.._-. 2. 2--pgeee rete 0.32 2 
<2 Moderate. . : “Moderate... _ ast iat oc Sacetats 0.37 
0.32 5 


Wea Chess teget ee See “| Moderate_.. Ssubcec eco otis eee sscsiceehese|se 


fate ieee wie ale: ie eee Ae oe eae aie Seen ta wie Se eS ete ile ee eS, 


. <2 Moderate. - Moderate___.. 2.2... a sie} Q. 
<2 | Moderate... Moderate...» shee De wos. --| Moderate__ ee eee age ee ee 0.37 
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Soil name and map symbol Depth 
In 
Maymen: 
1163: 
Maymen part.._------------------- eee Oras 
Millsholm part_.-.-...-.--------.-2--- ae 
Lodopart «220s .seccc. 32022 eed eee ke oe 
Millsholm: 
164,169 ieee ot et cee cee 0-12 
12 
Montara: ‘ 
166, 1G? oc see e count et cea 0-12 
12 
Perkins: 
1G8 169820 22 Pete ot ee oe 0-29 
29-60 
Pleasanton: : 
170, V7less ccssust ccc ct eee eet ec ke, 0-11 
11-66 
Reyes: 
V2se ieee See cote See do seeder. 0-14 
14-60 
W732 2c0t soe J esc ecceeebstebevoe wat 0-14 
14-60 
Rock outerop: 
175. 
1176: 
Rock outcrop part. 
Hambright part. .....------------..--- ee 
11773 
Rock outcrop part. 
Kidd part. _..--.......--..----------- 0-14 
14 
Sobrante: 
nL: Al A: [se OS ee 


Yolo: 
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TABLE 11.—Physical and chemical 


Available water Soil reaction 


capacity 


Permeability 


In/he In/in of soit pH 
0.6-2.0 0.10-0 18 5.1-6.5 
ee ag 0.6-2.0| -0.16-0.19 | 56-65 
Ramee SH He 0.6-2.0 | 014-0738 6278 
0.6-2.0 . 16-0 .19 5.6-6.5 
0.2-0.6 17-0. 6.6-8.4 
0.6-2.0 0.07-0.12 6.1-7.3 | 
0.06-0.2 0.10-0.18 6.1-7.3 
0.6-2.0 0.18-0.15 5 .5-6.5 
0.2-0.6 0.13-0.15 |. 5.6-6.5 
0.06-0 .2 0.13-0.20 <5.0 
0.06-0.2 0.13-0 .20 <5.0 
0.06-0 .2 0.138-0 .20 7.4-8.4 
0.06-0 .2 0.13-0. 4.5-8.4 
0.6-2.0 5.6-6.5 
2.0-6.0 5.6-6.5 


orox 


? This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior of 


verified by laboratory analyses. Soil reaction is impor- 
tant in selecting the crops and ornamental or other 
plants to be grown, in evaluating soil amendments for 
fertility and stabilization, and in evaluating the cor- 
rosivity of soils. 

Salinity is expressed as the electrical conductivity of 
the saturation extract, in millimhos per centimeter at 
25° C. Estimates are based on field and laboratory 
measurements at representative sites of the nonirri- 
gated soils. The salinity of individual irrigated fields is 
largely affected by the quality of the irrigation water 
and the irrigation practices. Hence, the salinity of 
individual fields can differ greatly from the value 
given in table 11. Salinity affects the suitability of a 
soil for crop production, its stability when used as a 
construction material, and its potential to corrode 
metal and concrete. 

Shrink-well potential depends mainly on the amount 


and kind of clay in the soil. Laboratory measurements 
of the swelling of undisturbed clods were made for 
many soils. For others it was estimated on the basis 
of the kind of clay and on measurements of similar 
soils. Size of imposed loadings and the magnitude of 
changes in soil moisture content are also important 
factors that influence the swelling of soils. Shrinking 
and swelling of some soils can cause damage to build- 
ing foundations, basements, walls, roads, and other 
structures unless special designs are used. A high 
shrink-swell potential indicates that special design 
and added expense may be required if the planned 
use of the soil will not tolerate large volume changes. 

Risk of corrosion, as used in table 11,. pertains to 
potential soil-induced chemical action that dissolves 
or weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to soil moisture, 
particle-size distribution, total acidity, and electrical 
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properties of sotls—Continued 


Risk of corrosion Erosion factors 


Salinity Shrink-swell potential 
Uncoated steel Concrete K T 
Mmhos/em 

C2) "LOW 226 cocoate ose aks Moderate 0.15 1 
4) Web| LoWcaatsae esate as ae. raises |PMOderAte=.-<. oetens. 21a is | Moderate. sa 0uite cee asl 2) Oe 0.43; °° 1 
VE se0: |) Moderatdncacsca eat oo) MOderhte su, 424... 251 as 2 Maweecsbogid? acs cle) Ot 0.28; 1 
2) | TOW = osc swckeecoene a teteee ee Moderate___ 0.43 1 
<2 | Moderate........0...-.2--.--- High n2cecci ute ue eet | LOW ae es oe eo fe Sek ie ee 0.32 1 
<2 OW seco bet ae Moderate: 2 225 2.0 oe ee | LOW s Ske oo se ee 0.28 5 

<2 | Moderate._......___-__--_---- Moderate..._._..-._.-_...-.-.| Low _____-________-_-___-__ eee 0.20 
2) OW Ss ool eal Se i eo Moderate.....2.-22 2-22 eee Moderate____........--------- 0.32 5 

<2 | Moderate__.-......222- 222 eee Moderate.__-._..._._---------- Moderate.._......_.------_-.- 0.32 
>4 | Moderate__.......----- lel Highicc S223 22 sue Gn he Ath Highiss feo cseee ot See sche 0.20 5 

>4 | Moderate__ pol cHighe £22 Jn se ete fee Hiplie et jong Cee ee ets 0.20 
>16 | Moderate._........-.-_--2____- Highs %2.c: o's een es oR chy Sh High: 2.2 icc ee tor eet ecotew 0.20 5 

Sd Highscs. 32 cot decdec se bebe High@ et oscou ue eedaeseeciceice Hiph.ic22 oe 2c 8s coat et 0.20 
S25 OWS ee ese ee teeta oS Moderate. _...._.__.---------- LOW ates sus sce eSoes 0.28 1 
2) Lowsss oats see ee ce Moderate_.......-...--------- Moderate_...........-----..--]..---------- 1 
<2 | Lows ccsduee teed tooo e lek sow Moderate.........2.--.--_-_-- Moderate___-.-.-.-.---.------ 0.49 2 

<2 | Moderate___-..-..--_-_-22L eee. Moederate.__-..-.-...--.------ Moderate...-..._._.---.-.-.-- 0.37 
C2) LOW 2 ve could sue cieeweess Moderate....______.------.--- Moderate___.____.____--.-__-- 0.43 3 

<2 | Moderate... -___- Moderate_______--..2--------- Moderate____....-..---------- 0.37 
<2 | Low... 22. eee Moderate........--..----..2-- LOwWawt oss scthl onda as 0.37 5 

<2 | Moderate__._...._..-_-_ 2 __- Moderate____._.-.------- 2 LOW ernie EL tee ee te nS 0.37 


the whole mapping unit. 


conductivity of the soil material. The rating of soils 
for corrosivity to concrete is based mainly on the 
sulfate content, soil texture, and acidity. Protective 
measures for steel or more resistant concrete help to 
avoid or minimize damage resulting from the corro- 
sion. Installations of steel that intersect soil boundaries 
or soil horizons are more susceptible to corrosion 
than installations entirely within one kind of soil or 
within one soil horizon. 

The soil erodibility factor (K) is used in the uni- 
versal soil loss. equation, and is a measure of the 
susceptibility of soil particles to detachment and trans- 
port by rainfall and runoff (18). It is a value deter- 
mined experimentally for selected benchmark soils. 
Based on a knowledge of the behavior of soil proper- 
ties and their interactions these data are synthesized 
and values assigned to other kinds of soil. 

Soil-loss tolerance (T), sometimes called permissible 


soil logs, is the maximum rate of soil erosion (whether 
from rainfall or wind) that will permit a high level 
of crop productivity to be sustained economically and 
indefinitely. It can also be used to determine the per- 
missible soil loss in construction areas. 

Soil-loss tolerance is related to soil depth and the 
ability of the soil to replace the soil lost. 


Soil and water features 


Features that relate to runoff or infiltration of water, 
to flooding, to grading and excavation and to subsi- 
dence and frost action of each soil are indicated in 
table 12. This information is helpful in planning land 
uses and engineering projects that are likely to be 
affected by the amount of runoff from watersheds, by 
flooding and a seasonal high water table, by the pres- 
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TABLE 12.—Soil and wat 


er features 


[Absence of an entry indicates the feature is not a concern. See text. for descriptions of symbols and such terms as “rare” and “brief.’’ 
The symbol > means greater than] 


Hydro- Flooding High water table Bedrock 
Soi] name and logic |__ aes 
map symbol group 
Frequency Duration Months Depth Kind Months Depth Hardness 
Ft In 
Aiken: 
dee 101, 102_____. B Nonésc 20 £:|s2cceiei tesla suee et 2600 |b coceo eee ores ee 40-60 | Hard 
ale: 
103, 104, 105_____- Cc Raré.c: fod c|ecee secteoe sd dowse es Seek >4.0 | Apparent Nov-Mar 360" | act ol ooh os 
1106: 
Bale loam part._| C Rares 2ossetece fe See ae ead 2.0-4.0 | Apparent Nov-Mar >60 |. -2- elle 
Bale clay loam Cc Rare sce cc ln Set eels ed ee 2,0-4.0 | Apparent Nov-Mar S60) peck se eer ce 
part. 
Boomer: 
107, 108, 109...... B None....--|.-...-------|------------ S|) en eee ae ee 40-60 | Rippable 
1410, #111: 
Boomer part.._._-}| B Nonéss.2:c2lceetec ns sec|ecoccecck es D6: 0s ecco ae tet pected set 40-60 | Rippable 
Forward part....| © INONes 222 2¢\ wees soe < ao toe aoe S600 ocece: ares cere eddode 20-40 | Rippable 
Felta part_..-.-- B NOn@ 2. co ceftosh et Sane poral s a eG tae S610) [ores eccstestlectowse ask. 600 | nese Ce 
Bressa: 
1112, 1113, 1114, 
1415: 
Bregsa part... _- Cc None: = 222.) cdecbwevese|kesecces sees > 6.0: bs ae ees Saleh ee eee 30-40 | Rippable 
Dibble part__.-- Cc NOG 2 Lote es aes oa eee cole > 63.0) |ncucee ee elke elee cokes ec 20-40 | Rippable 
Clear Lake: 
IM1Geeccrie8 Seen D None@s 232 |e ace SS eee 26.002: seas nce |eeccso oe Sak8 S600) 25 222k 
‘ Ale ejeceed re euareet D Frequent___| Brief _..__- Nov—Mar 3.0-6.0 | Apparent_..| Dec—-Mar-__ 60 ee eee 
ole: 
118, 119..--.----- Cc Nonew2235-|222ec2esiesd loo L2eetoets 3.0-5.0 | Apparent.__| Feb-Apr__. S60. (oe ee 
Contra Costa: 
190) 1912 cee 2 Cc Noneis242.|se is sntet ce) oe eee’ 620) oc ose dee cael Sen dee! 25-40 | Rippable 
Coombs: ; 
122, 1232 os cons B NOC: 2cfos|cesvcesecsss|osecs sedene 620" |B ocecoseei os SRG aes >60 |_-------L 2. 
Cortina: 
124, 125._--------- A Non@ ss. 252|s2s0coet teed eect eee eao 36.0) |oonce Se kekcfes eee >60 |_-------.--- 
Diablo: 
126, 127, 128, 129..| D None jose lon Puen st oec| ee aes s8L SOO. [ec cee Su lcis elk eee 40-80 | Rippable 
Egbert: 
1302. Sai eseneo58s Cc Occasional_.| Very long_.| Jan-Dec.__- 0.5-3.0 | Apparent_.._} Jan-Dec____ 609 es ee 
Fagan 
131, 132, 133, 134__] C Nones<  2eneetosoehlefee cesta 20.0: |evsves Oe 30h eee eee 40-60 | Rippable 
Felton: 
135, 136, 137_____- Cc None: j.oloneeecnvec|ysecssbudes: Oe al Pete eee eS ene eres ee 30-40 | Rippable 
Forward: 
138, 139, 140..___- Cc Nonesvacet lei: feet eden seta bak DOO oles. sabtare Woe te ad Be 20-40 | Rippable 
1141; 
Forward part____| C None oie ede ee ese cee > 65,0) |e osteo ea kath ee oe 20-40 | Rippable 
Kidd part______. D NOnG 222225] 52s cose] ogeeeescetes 2070) tec sede ee 12-15 | Rippable 
Guenoc: : 
44 O i Lor Cc Non@vecsicloetcseooses. | otek eo Ssoes 26.0 |i oon oe eee tle il Se 25-40 | Rippable 
1143, 1144: ; 
Guenoc part..--. Cc Noniess so s4)stte ees s/o see ees 36:0" |ofoe dee set ert 25-40 | Rippable 
Rock outcrop 
part. 
Haire: 
145, 146, 147, 148, 
149, 150____..___- C NOG? cece. |: 2oct eesnese| a qeceseeees 2 O00 |S ce sce eee toss ese > 00: |hoezess shee 
Hambright: 
1151, 1152: 
Hambright part.| D None:..-.o0| nee cece a-leneeecd Sense 8 eee ee ee 10-20 | Hard 
Rock outcrop 
part 
Henneke: 
153, 154..--.--..- D Noness.c22) ieee ann sees] eee eet > 6:0? |soscnse sce sl soeu sete ses 10-20 | Hard 
idd: 
155, 156_____.---- D NGON@i2 225.2) 222525 sce s | ehaeoan esses > 60))|Sst sees ce.cus[Naet ee ees 12-15 | Rippable 
odo: 
1457: ; 
Lodo part_____-- D NOn@o2n22| cee solo lesa eee ke Pied tal ene eee ee eee (Arran as tee ee 6-20 | Rippable 
Maymen part._.| D None 2e-42)|- sce heehee ee vese secs 260+ |. 22.20 Sc.25s|saceccsec cee 10-16 | Hard 
Felton part_.._- Cc None: 2.2226)2ceeiecciebl] 2 cece Soslee 2670) |eoeb ack coele sok cas 30-40 | Rippable 
Los Gatos: 
158, 159, 160____-- Cc None 2 sp2|2s--42--222]2cecaesee ese 36.0 |oece oss etn | pee eet ee 20-40 | Hard 


See footnote at end of table. 
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TABLE 12.—Soil and water features—Continued 


Flooding High water table Bedrock 
Soil name and logic eed ; ae tees 
map symbol group 
Frequency Duration Months Depth Kind Months Depth Hardness 
Ft In 
Maxwell 
VGA beets dt Grane D None? 25224) soteuSeo es ke oloen ced ine S620) eee ce eh i oo et 560 ocevecu seeds 
Maymen: 
1162: 
Maymen part__.| D Noid? tere elec los a ect ote S620. eee. deca 10-16 | Hard 
\ i Gatos part__| C None 227220 |snct i $s bce | She eS 6.0" kecdt te oc soe ie eo 20-40 | Hard 
163: 
Maymen part__.| D None cht ete Aes tebe fo >6.0 10-16 | Hard 
Millsholm part__]| D Nonées2 222 ve eet soe ees >6.0 12-20 | Hard 
Lodo part.____.- D Notes... 02. |o 3 ce oes wee >6.0 6-20 | Rippable 
Millsholm: 
164, 165___.____.- D Noftiéssc2ctloetecttesecdlesczetesttas $6.0 eee eke bbleesenccecece 10-20 | Hard 
Montara: 
166,167. 22 222 le D NONGi = bao een ee Sle ee 3620 |essecc eee oe Se eee 3 
Perkins: 
168, 169__....__.- Cc NONG 3. 5,53| eet 2ec sesh edocs ceeds 36004) Seon cte de chee eck ce oseky 
Pleasanton: 
V0; 171 22s eee B Nove... 20. lestetesc.2 ecb vee esses S60" seve ecteet Bee ee 
Reyes: 
1.72 ce icone eee C/D | Frequent_...| Very brief._| Jan-Dec....- 0-2.0 | Apparent__.| Oct-May__. 
VAS. ae to8 Se ee! Frequent.__| Very long._| Jan-Dec_._- 0-1.0 | Apparent...) Jan-Dee____ 
Riverwash: 
a 2 eee te ere D Frequent___| Very long..| Jan-Dec___- 0-3.0 | Apparent...) Jan-Dec..__ 
Rock outcrop: 
175. 
1176: 
Rock outcrop 
part. 
Hambright part.| D Noneoo5250|2 62 See ce S6c0 ie cocons aol coe 10-20 | Hard 
1177: 
Rock outcrop 
part. 
Kidd part_.___.- D None. 4 foccloccate hoes Bete reCS $6.0" lsccsece ote eh hacecsoue 12-15 | Rippable 
Sobrante: 
178, 179._.-.-___- Cc None 2.0%) sceo 4 Seek eee S650 cece ctet ete cu cl feiee 25-40 | Hard 
Tehama: 
180s, pe bei eels Cc NOn@: 2!ocu bocsncn Sees eke 56.0 cote etek tleoo a3 deco e > 60: |oeescseeseus 
Yolo: 
181, 182.-..-__..- B NOnG eu rnc} esecsewtcctectlsetee loess 16.0) leno Bis ile ee eat 60 fone uoececens 


1 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior of 


the whole mapping unit. 


ence of bedrock or a cemented pan in the upper 5 or 6 
feet of the soil, by subsidence, or by frost action. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation 
are placed in one of four groups on the basis of the 
intake of water after the soils have been wetted and 
have received precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
chiefly of deep, well drained to excessively drained 
sands or gravels. These soils have a high rate of 
water transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of moder- 
ately deep to deep, moderately well drained to well 
drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a moderate 
rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have 


a layer that impedes the downward movement of water 
or soils that have moderately fine texture or fine tex- 
ture. These soils have a slow rate of water trans- 
mission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clay soils that have a high shrink- 
swell potential, soils that have a permanent high water 
table, soils that have a claypan or clay layer at or near 
the surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 

Flooding is rated in general terms that describe the 
frequency, duration, and period of the year when flood- 
ing is most likely. The ratings are based on evidences 
in the soil profile of the effects of flooding, namely thin 
strata of gravel, sand, silt, or, in places, clay deposited 
by floodwater; irregular decrease in organic-matter 
content with increasing depth; absence of distinctive 
soil horizons that form in soils of the area that are 
not subject to flooding; local information about flood- 
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water heights and the extent of flooding; and local 
knowledge that relates the unique landscape position 
of each soil to historic floods. 

The generalized description of flood hazards is of 
value in land use planning and provides a valid basis 
for land use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific 
flood frequency levels. 

A seasonal high water table is the highest level of a 
saturated zone more than 6 inches thick in soils for 
continuous periods of more than 2 weeks during most 
years. The depth to a seasonal high water table applies 
to undrained soils. Estimates are based mainly on the 
relationship between grayish .colors or mottles in the 
soil and the depth to free water observed during the 
course of the soil survey. Indicated are the depth to 
the seasonal high water table; the kind of water table, 
whether perched, artesian, or the upper part of the 
ground water table; and the months of the year that 
the high water commonly is present. Only those satu- 
rated zones above a depth of 5 to 6 feet are indicated. 

Information about the seasonal high water table 
helps in assessing the need for specially designed foun- 
tains, the need for specific kinds of drainage systems, 
and the need for footing drains to insure dry basements. 
Such information is also needed to decide whether or 
not to construct basements and to determine how septic 
tank absorption fields and other underground installa- 
tions will function. Also, a seasonal high water table 
affects ease of excavation. 

Depth to bedrock is shown for all soils that are 
underlain by bedrock at depths of 5 to 6 feet or less. 
For many soils, limited ranges in depth to bedrock is 
a part of the definition of the soil series. The depths 
shown are based on measurements made in many soil 


borings and other observations during the soil map- 
ping. The kind of bedrock and its relative hardness as 
related to ease of excavation is also shown. Rippable 
bedrock can be excavated with a single-tooth ripping 
attachment on a 200 horsepower tractor, but hard bed- 
rock generally requires blasting. 


Engineering test data 


Table 13 gives test data for samples collected from 
selected soils and tested by the California Division of 
Highways (6). The data in the table shows the moisture 
density, the mechanical analysis, liquid limit, and plas- 
ticity index. Also shown is the classification of the 
samples under the American Association of State 
Highway and Transportation Officials (AASHTO) 
system (1) and the Unified system (2). 

In the moisture-density, or compaction, test, a sample 
of the soil material is compacted several times using 
the same compactive effort, but each time at a higher 
content of moisture. The dry density, or weight unit, 
of the compacted material increases until the optimum 
moisture content is reached. After that, the density 
decreases with increase in the moisture content. The 
highest dry density obtained is termed “maximum dry 
density,” and the corresponding moisture-content is 
termed “optimum moisture.” Moisture-density data 
are Important in construction, for as a rule, optimum 
stability is obtained if the soil is compacted to about 
the maximum dry density when it is at approximately 
the optimum moisture content. 

The mechanical analysis was determined by sieve 
and hydrometer method. The data show the percentage 
of soil particles that would pass sieves of specified 
sizes. The amount of clay fraction was determined by 


TABLE 13.—Engineering 


{Tests performed by California Division of Highways in accordance with procedures 


Moisture density } 


Scil name and location Report No. Depth Horizon 
Maximum Optimum 
ry moisture 
density content 
In A Lb/cu ft 03 Pet 6 
Bale gravelly loam: 1409 0-6 p 1 1 
NEYWNEY section 6, T. 8 N., R. 6 W. 1410 6-17 B21 105 15 
1411 0-4 Ap 116 14 
Coombs loam: 1412 35-43 B22t 123 12 
NWI{NW)4 section 27, T.6N., R. 4 W. 1406 0-4 107 17 
Forward gravelly loam: 1407 13-22 B21 110 16 
swiKsw! tion 8, T. 9 N., R. 5.W. 1408 22-32 B22 108 16 
SOS ; 1404 0-10 Fc On aero ee tre] | eee rere een 
Maxwell clay: 1405 38-48 C1 105 14 


700 ft. W., 250 ft. S. of center of section 14, T.9N., 
5 W. 


1 Based on tests of relative compaction of untreated and treated soils and aggregates, method No. Calif. 216 E. 


2 Mechanical analyses by California Division of Highways. 
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the hydrometer method. Sand and coarser particles do 
not pass the No. 200 sieve, but silt and clay do. 

The tests of liquid imit and plasticity index measure 
the effect of water on the strength and consistence of 
the soil material. As the moisture content of a clayey 
soil increases from a very dry state, the material 
changes from a plastic to a liquid state. The plastic 
limit is the moisture content at which the soil material 
passes from a semi-solid to a plastic state. The liquid 
limit is the moisture content at which a soil passes 
from a plastic to liquid state. The plasticity index is 
the numerical difference between the liquid limit and 
the plastic limit. It indicates the range of moisture 
content within which a soil materia] is in a plastic 
condition. When the plastic limit is equal to or higher 
than the liquid limit, the plasticity index is reported 
as nonplastic (NP). 


Formation, morphology, and 
classification of the soils 


In this section the major factors that affect the 
formation of soils in Napa County are discussed and 
important processes in the morphology of the soils are 
described. The system of classification is explained. 


Formation of the soils 


The interaction of five soil-forming factors—climate, 
plants and animals, relief or topography, parent ma- 
terial, and time—determines the characteristics of a 
soil at any given point. Each of these factors affects 
the formation of every soil, and each modifies the 
effects of the other four. The relative effect of an 
individual factor varies from one soil to another. 


test data 
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Climate and plants and animals are the active forces 
of soil formation. They act on the parent material that 
has accumulated through the weathering of rocks and 
slowly change it into soil. Relief modifies the effects 
of climate and vegetation, mainly by its influence on 
runoff and temperature. The nature of the parent 
material also affects the kind of soil that is formed. 
Time is needed for changing the parent material into 
soil. Generally, a long time is needed for distinct soil 
horizons to form. 

The interactions among these factors are more com- 
plex for some soils than for others. 


In the pages that follow, the five major factors of 
soil formation are discussed in relation to their effects 
on the soils of Napa County. 


Climate 


The climate, mainly temperature and precipitation, 
has a marked influence on the kind of soil that forms. 
Temperature and moisture greatly influence the 
amount and kind of vegetation, the rate of organic 
matter decomposition, the rate that minerals weather, 
and the degree of removal or accumulation of material 
in the different soil horizons, 

The transition between the climatic regions in the 
county is gradual. The mean annual temperature 
varies a few degrees from one region to another, but 
the difference between the maximum and minimum 
temperature varies greatly. In Napa Valley the aver- 
age annual temperature is about 57.5° F. near Napa 
and about 58.5° F. at Calistoga. The higher average 
temperature at Calistoga is partly the result of a 
thinner fog cover in summer. Elevation ranges from 
21 feet at Napa to 383 feet at Calistoga. In the moun- 
tainous parts of the area, average annual temperatures 


given in California Materials Manual for Testing and Control Procedures) 


Mechanical analysis ? 


Percentage passing sieve— 


No. 4 | No. 10 } No. 40 | No. 200} 0.05 0.02 0.005 
mm mm mm 
89 83 74 53 50 37 23 
93 85 70 51 48 38 24 
97 93 80 61 58 41 24 
98 93 77 57 55 41 25 
80 60 50 42 389 34 18 
80 68 55 45 44 38 22 
84 72 60 48 47 44 24 
100 99 98 95 94 82 66 
100 99 98 95 94 82 70 


5 Based on AASHTO Designation M 145-49 (2). 
«NP—Nonplastic. 


Percentage smaller than— 


Classification 
Plas- Sa 
Liquid | ticity 
limit index 
AASHTO: Unified 
0.002 
mm 
Pet 
13 33 2 | A-4 (3) ML 
16 34 7 | A-4 (4) ML 
16 27 4 | A-4 (4) ML 
18 23 4] A-4 (8) CL-ML 
8 32 2| A-4 (2) 
10 28 1 | A-4 (1) SM 
Teh teeed a 4NP | A-4 (0) SM 
54 69 38 | A-7-5 (44) CH 
59 72 41 | A-7-5 (47) CH 
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decrease as elevation increases. The average annual 
temperature at Angwin is 56.8° F. , 

Napa County -has warm, dry summers and cool, 
moist winters. Most of the rainfall occurs from No- 
vember through ‘April. Annual rainfall ranges from 
20 inches near Vallejo:to 60 inches near Mount St. 
Helena. On the higher ridges, some of the precipitation 
in winter is in the form of snow. 

Soil-forming processes in the county are cyclic. 
Weathering is relatively rapid in spring-and early 
summer and slow in fall.. Little weathering. occurs in 
winter. Warm temperattires. in spring, while the soils 
are moist, are favorable for rapid soil formation. The 
warm temperatures permit rapid chemical reactions, 
and water from spring rains moves through the soil 
and removes dissolved or suspended material. The 
remains of plants decompose rapidly, and the organic 
acids that are produced hasten the formation of clay. 

Rainfall is sufficient throughout the county to leach 
the soils of ‘soluble bases, thus lowering the soil reac- 
a The soils are commonly slightly acid to strongly 
acid. 

Climate has had a strong influence on the formation 
‘of most soils in ‘the county, but climate does not ac- 
count for all the local differences among the soils. More 
detailed climatic data are given in the section “Gen- 
eral nature of the county.” 


Plants and Animals 


Plants, animals, insects, bacteria, and fungi bio- 
logically affect soil formation. These biological forces 
cause gains in the content of organic matter and 
nitrogen, gains or losses in plant nutrients, and 
changes in structure and porosity. Plants generally 
have a greater effect on soil formation than other 
organisms. 

In the southern part of the county, grass is the 
dominant vegetation. The native perennials have 
mostly been replaced by annual grasses and forbs. 
Grass is also dominant in the valleys, but there are 
scattered areas of valley oak, black oak and live oak. 
The surface layer of the soils in grasses is thicker and 
darker than that of the other soils in the area. 

During periods of increased rainfall in the hills and 
mountains, the main type of vegetation is an oak-grass- 
redwood mixture but shrubs are dominant on the shal- 
low soils on the western side of the valley. Redwoods 
mixed with Douglas-fir, black oak, live oak, madrone, 
buckeye, bigleaf maple and a variety of other trees are 
dominant in moist canyons on the western side of 
Napa Valley. The drier mountainous slopes of the 
eastern part. of the county support. a cover of scrub 
oak, buckbrush, mountainmahogany, manzanita, and 
digger pine. Various species of ceanothus and Christ- 
masberry grow on the shallow soils of the still drier 
southern and western slopes. Where organic residue 
has accumulated from these plants, a surface mat 
forms that ranges from less than 1 inch to more than 
5 inches thick. The mat consist of fresh and somewhat 
decomposed needles, leaves, and twigs and is acid in 
reaction. The reaction of this mat contributes to the 
reaction of the soils, which generally are also acid. 
The plants on these soils root in the fractures in the 
bedrock and cause physical and chemical changes. 


In places, roots make up more than 20 percent of 
the upper 2 or 3 feet of the soil, particularly in areas 
near trees. Growth and decomposition of roots tend 
to make the soils more porous. In some wooded areas, 
shrubs are intermingled with coniferous trees. Shrubs 
generally grow on shallow soils, or they make up 
temporary cover that grows after burning or clearing. 
The soils do not support these shrubs after the tree 
canopy has been reestablished. 

Man has directly or indirectly distributed the soils 
in the area by mining, clearing or burning the vege- 
tation, harvesting timber, grazing livestock, and cul- 
tivating the soils. Burning affects the soils because 
repeated fire depletes organic matter content and 
changes the characteristics of the surface layer. Burn- 
ing also causes changes in the plant community, which 
is one of the factors of soil formation. 


Parent material 


Parent material is the unconsolidated mass. from 
which soil forms. It determines the chemical and min- 
eralogical composition of the soil. Many of the parent 
material characteristics in Napa County have been 
inherited from geological formations. 

Napa County has many geological formations of 
igneous, sedimentary and metamorphic origin. These 
rocks differ greatly in age and resistance to weather- 
ing, and the differences significantly affect the land- 
scape, and the characteristics of the soils. 

Early in geologic time, the coast range area was 
submerged beneath a sea subject to periodic basal de- 
formation. Sediments. began accumulating in these 
coastal basins. The Miocene Epoch of the seas lingered 
into the Pliocene Epoch in many areas of the coast 
range (5). At this time, submarine volcanic activity 
was common and it was especially intense after depo- 
sition of the Jurassic Franciscan sediment. As a result 
of the volcanism, gabbro, diabase, and peridotite in- 
truded the Franciscan rocks, and there were basalt 
flows (17). 

Following the period of volcanism, the land surface 
was at sea level for a long period and thick beds of 
silt and clay were deposited as the general land area 
slowly subsided. Surface relief was fairly gentle, and 
the presence of clay beds resulted in the formation of 
the Cretaceous Knoxville Formation. During the Plio- 
cene orogeny the entire coast range region was uplifted 
and the sea receded from the interior, lingering only 
in coastal embayments (5). A crustal disturbance late 
in the Pliocene Enoch uplifted the land surface to form 
the Mendocino Plateau. This surface warped down- 
ward toward the south, and a zone of weakness devel- 
oped where the Sonoma Volcanics extruded (7). Dur- 
ing and after the Pleistocene Epoch, similar uplifts 
and deformation continued and formed the present 
landscape. 

In a large part of the area, the landscape is domi- 
nated by sandstone and shale, but these rocks differ 
greatly in age and resistance to weathering. These 
differences in rocks have caused differences in the 
landscape and the characteristics of the soils. 

Cretaceous Knoxville sandstone and shale are along 
the eastern border of the county. The Bressa, Dibble, 
Maymen, Sobrante, and Los Gatos soils are extensive 
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in this area. Ridges generally range from 800 to 2,000 
feet in elevation in this area, and canyons are steep. 

The soils in the northern section of the county are 
underlain by Franciscan sedimentary and associated 
basic intrusive rocks. Henneke and Montara soils 
formed in material weathered from serpentine and 
dolerite. These soils are less fertile than those weath- 
ered from sedimentary rocks because serpentine and 
dolerite contain larger amounts of magnesium than 
calcium. Excess magnesium in soils seriously reduces 
the intake of calcium by plants (16). Soils, such as 
those in the Guenoc and Hambright series, that formed 
in material weathered from basalt are adequately sup- 
plied with calcium and, therefore, are relatively fertile. 

The northern and eastern parts of Napa Valley are 
made up of Pliocene volcanics, mainly rhyolite, ande- 
site, basalt, and pyroclastic rocks. Soils formed in 
material weathered from rhyolite and rhyolitic tuff 
are in the Forward and Kidd series. These soils have 
a high content of ash and other pyroclastic material. 
Soils formed in material weathered from basalt and 
andesite are in the Aiken, Boomer and Hambright 
series, Intrusions of tuff and conglomerates occur in 
areas of these soils. 

The western side of Napa valley is composed of 
Jurassic (Franciscan) and Cretaceous sandstone and 
shale. Felton, Lodo, Millsholm and Felta soils formed 
in this area. Felta soils formed in material weathered 
nae conglomerate rock on dissected terraces and low 

ills. 

The southern part of the county consists of Eocene 
marine sandstone and shale and a few basic intrusions 
on ridgetops. Fagan soil formed in material weathered 
from these rocks. 

Terraces and fanglomerates of Pleistocene age (7) 
are along the margins of the interior valleys. The 
soils in this area are generally gravelly or cobbly. 
Characteristics of the soils that formed in material 
from the formations depend in part on the mineral- 
ogical nature of the deposit. Coombs and Perkins soils 
formed in areas dominated by alluvium from igneous 
rock, and Pleasanton and Haire soils formed in terrace 
alluvium from sedimentary rocks that have mixed 
mineralogy. 

The youngest geologic materials are recent alluvial 
deposits of sand, silt, and clay. Soils that formed in 
these sediments have a few characteristics that are 
influenced by mineralogy. Generally, texture and thick- 
ness of the soils are more important than the miner- 
alogy. Some of the soils that formed in recent alluvium 
are those in the Cole, Yolo, Cortina and Clear Lake 
series. 


Time 

A long period of time is generally required for soils 
to form. The differences in the length of time that 
parent materials have been in place are commonly 
reflected in the characteristics of the soils. 

The soils in Napa County range from young to old. 
The young soils have little or no profile development, 
and the old soils have a profile that is well defined. 

The Cortina, Pleasanton, and Haire soils are ex- 
amples of soils that have different characteristics 
mostly because of the differences in the length of time 


the soils have been in place. The Cortina soils are. young 
and do not have developed horizons, other than the 
organic matter accumulation in the A -horizon, be- 
cause the soil has. been in place only a short time. The 
Pleasanton soils are at a slightly higher elevation than 
the Cortina soils, and they have been stable long 
enough for.an argillic horizon to develop. Thus, the B 
horizon of the Pleasanton soils contains more clay than 
the A horizon, any carbonates that were in the parent 
material have been leached, and the soils are. slightly 
acid. The Haire soils, which are on undulating terraces, 
are relatively old and are well developed. They have 
a strongly acid clay B horizon. 


Relief 


Relief, or. the shape of the landscape, affects. soil 
formation through its influence on climate,- drainage, 
erosion, plant cover, and soil temperature. ; 

Elevation and slope are factors of relief. Elevation 
affects the climate under which soils are formed, and 
slope affects the degree of erosion-and runoff. Lodo 
and Kidd soils, for example, are steep soils in which 
erosion removes soil material nearly as fast as it 
forms and runoff lessens leaching of the soil and 
weathering of the parent material. Consequently, the 
soil profile is thin and the soils are shallow to bedrock. 

Aspect, or the direction in which a slope faces, has 
a major effect on the microclimate of. the soils (11). 
It largely determines the amount of heat energy that 
is absorbed from the sun. 

Differences in drainage commonly influence the 
formation of soils. Water readily passes through nearly 
level or gently sloping soils that are well drained, and 
leaching is more active in these soils than in those that 
are less well drained. Poor drainage, saturation for 
long periods, and poor aeration commonly cause a 
transfer and reduction of.iron in the soils. 


Morphology of soils 


Several processes have been involved in the forma- 
tion of soil horizons in the soils of Napa County. The 
differentiation of horizons in soils in this county is 
the result of one or more of the following processes: 
(1) accumulation of organic matter, (2) leaching of 
calcium carbonate and bases, (3) reduction and trans- 
fer of iron, and (4) formation and translocation of 
silicate clay minerals. 

The accumulation of organic matter in the upper 
part of the profile to form an Al horizon is a major 
process of horizon development. The soils of Napa 
County range from medium to very low in organic 
matter content. Leaching of carbonates and bases has 
occurred in nearly all the soils in the county. Many 
of the soils are moderately leached to strongly leached. 

The reduction of iron, called gleying, is evidenced 
by the gray color of B and C horizons of poorly drained 
soils in the county. Some horizons contain reddish 
brown mottles and concretions, which indicates segre- 
gation of iron. However, the light gray color of the A2 
horizon of the Haire soils has resulted from the trans- 
location of. iron in a moderately well drained soil 
rather than the reduction of iron in poorly drained 
soil. 
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In many of the soils, the translocation of clay min- 
erals has contributed greatly to horizon development. 
In these soils the eluviated A horizon is lower in con- 
tent of clay and is lighter in color than the B horizon. 
The B horizon has clay films in pores and on ped sur- 
faces that are evidence of clay illuviation. Leaching of 
carbonates and other soluble salts preceded the trans- 
location of silicate clays in these soils. 


Classification of the soils 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Readers interested in further details about the 
system should refer to “Soil Taxonomy” (14). 

The system of classification has six categories. Be- 
ginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series, In this system the classification is based on the 
different soil properties that can be observed in the 
field or those that can be inferred either from other 
properties that are observable in the field or from the 
combined data of soil science and other disciplines. 
The properties selected for the higher categories are 
the result of soil genesis or of factors that affect soil 
genesis. In table 14, the soils of the survey area are 
classified according to the system. Categories of the 
system are discussed in the following paragraphs. 


ORDER. Ten soil orders are recognized as classes 
in the system. The properties used to differentiate 
among orders are those that reflect the kind and de- 
gree of dominant soil-forming processes that have 
taken place. Each order is identified by a word ending 
in sol. An example is Entisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil 
genesis and are important to plant growth or that are 
selected to reflect the most important variables within 
the orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquent (Aqu, mean- 
ing water, plus ent from Entisol). 

GREAT GRoUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, ar- 
rangement, and degree of expression of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and a prefix that suggests something 
about the properties of the soil. An example is Hapla- 
quents (Hapl, meaning simple horizons, plus aquent, 
the suborder of Entisols that have an aquic moisture 
regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the 
great groups, which is not necessarily the most exten- 
sive subgroup; the intergrades, or transitional forms to 
other orders, suborders, or great groups; and the extra- 


TABLE 14.—Classification of the soils 


[An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those characteristics of this taxadjunct 
that are outside the range of the series 


Soil name 


Family or higher taxonomic class 


Clayey, kaolinitic, mesic Xeric Haplohumults. 

Fine-loamy, mixed, thermic Cumulic Ultic Haploxerolls. 
Fine-loamy, mixed, mesic Ultic Haploxeralfs, 

Fine-loamy, mixed, thermic Typic Haploxeralfs. 

Fine, montmorillonitic, thermic Typic Pelloxererts. 

Five, mixed, thermic Pachie Argixerolls. 

Fine, mixed, thermic Mollic Haploxeralfs. 

Fine-loamy, mixed, thermic Ultic Haploxeralfs. 
Loamy-skeletal, mixed, nonacid, thermic Typie Xerofluvents. 
Fine, montmorillonitie, thermic Chromic Pelloxererts. 


Dibbles.s.25.ccecestevoveoaces Fine, montmorillonitic, thermic Typic Haploxeralfs. 
*Heberiscuncsy .csccasete ue seeas! Fine, mixed, thermic Cumulic Haplaquolls. 

Hagan cece woe wvcuces es eensce Fine, montmorillonitic, thermic Typic Argixerolls. 
Welta- 22 coven ce oss see aes Loamy-skeletal, mixed, thermic Pachic Argixerolls. 
"Pelton e250 ewe et Fine-loamy, mixed, mesic Ultic Argixerolls. 
Forward._.___-_-_------------- Medial, mesic Typic Vitrandepts. 
Guenoe..._..---.------ eee Fine, kaolinitic, thermic Typic Rhodoxeralfs. 

Halre.c seu ceidy Soh Swe ee Clayey, mixed, thermic Typic Haploxerults. 
Hambright.___...---....-..--- Loamy-skeletal, mixed, thermic Lithic Haploxerolls. 
Henneke_____._-. 2.2 -- Clayey-skeletal, serpentinitic, thermic Lithic Argixerolls. 
Kidd ie sre eta ters Medial, mesic Lithic Vitrandepts. 

Ti0d0 oe oe Sais ttn en aed Loamy, mixed, thermic Lithic Haploxerolls. 

Los Gatos... 2-02.52 22-22 ste Fine-loamy, mixed, mesic Typic Argixerolls. 
Maxwell._...-_-_--.....-------- Fine, montmorillonitic, thermic Typie Pelloxererts. 
Maymen.....-..-------------- Loamy, mixed, mesic Dystric Lithic Xerochrepts. 
Millsholm___...._.--------...-- Loamy, mixed, thermic Lithic Xerochrepts. 
Montara. .-| Loamy, serpentinitic, thermic Lithic Haploxerolls, 
*Perkins.._ 22 Fine-loamy, mixed, thermic Mollic Haploxeralfs. 
*Pleasanton______-----.--__---- Fine-loamy, mixed, thermic Mollic Haploxeralfs. 
Ré@yescecusocatuotourat: Shed Fine, mixed, acid, thermic Sulfic Haplaquepts. 
*Sobrantés ici bet see Fine-loamy, mixed, thermic Mollic Haploxeralfs. 
Tehama. 22:5 oe so Fine-silty, mixed, thermic Typic Haploxeralfs. 


Fine-silty, mixed, nonacid, thermic Typic Xerorthents. 
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grades, which have some properties that are repre- 
sentative of the great groups but do not indicate transi- 
tions to any other known kind of soil. Each subgroup 
is identified by one or more adjectives preceding the 
name of the great group. The adjective Typic identifies 
the subgroup that is thought to typify the great group. 
An example is Typic Haplaquents. 

FAMILY. Families are established within a sub- 
group on the basis of similar physical and chemical 
properties that affect management. Among the prop- 
erties considered in horizons of major biological activ- 
ity below plow depth are particle-size distribution, 
mineral content, temperature regime, thickness of the 
soil penetrable by roots, consistence, moisture equiva- 
lent, soil slope, and permanent cracks. A family name 
consists of the name of a subgroup and a series of 
adjectives. The adjectives are the class names for the 
soil properties used as family differentiae. An example 
is fine-loamy, mixed, nonacid, mesic Typic Haplaquents. 

SERIES. The series consists of soils that formed in 
a particular kind of material and have horizons that, 
except for texture of the surface soil or of the under- 
lying substratum, are similar in differentiating char- 
acteristics and in arrangement in the soil profile. 
Among these characteristics are color, texture, struc- 
ture, reaction, consistence, and mineral and chemical 
composition. 


General nature of the county 


This section provides: general information about 
physiography, relief, and drainage and about water 
supply. It also gives facts about the climate and the 
settlement and development of Napa County. 


Physiography, relief, and drainage 


Napa County is part of the hilly to steep mountains 
of the California Coast Range. The county is charac- 
terized by a number of northwesterly parallel mountain 
ridges and intervening valleys of varying widths. 

The soils in Napa Valley generally are very deep and 
have high potential productivity. They are used. for 
vineyards, orchards, and pastures. The soils in -the 
southern part of the valley have lower production 
potential because they are limited by a strongly devel- 
oped subsoil. They are used mainly for dryland pasture 
and for oats and hay. 

Maacama Mountain rises abruptly on the west side 
of Napa Valley. The soils in this area are moderately 
deep to very shallow over sandstone and shale, and they 
are used mainly for range, wildlife habitat, and water- 
sheds. A few areas of moderately sloping soils are used 
for vineyards. 

The mountain ridges on the west side of the valley 
extend as far south as Napa, where the landscape con- 
sists of rolling hills and dissected terraces. The soils in 
this area are moderately deep over sandstone and shale 
or are shallow to a claypan. They are used for range, 
pasture, and vineyards. 

Howell Mountain borders Napa Valley on the east 
and rises abruptly from the valley floor. The soils in 


this area are moderately deep to shallow over rhyolitic 
tuff and basic igneous rock. They are used for timber, 
range, wildlife habitat, and watersheds. Where this 
ridge broadens to a plateau near Angwin, some areas 
of soils are used for vineyards and orchards. 

The plateau drops off to the northeast into Pope 
Valley, and Vaca Mountain rises abruptly to the east. 
The soils in the northern and eastern part of the county 
are moderately deep to shallow over sandstone, shale, 
and serpentine. They are used for range, wildlife 
habitat, and watersheds. 

The Napa River and its tributaries drain the western 
part of the county. The Napa River flows southward 
from north of Calistoga into San Pablo Bay. The north- 
eastern part of the county drains into Lake Berryessa 
by way of Putah Creek and its tributaries. These 
tributaries drain Snell, Pope, and Cappel Valleys and 
part of Chiles Valley. 


Water supply 


The main source of water for the county is surface 
water impoundment. Unincorporated communities and 
areas that do not have access to municipal water sup- 
plies depend upon wells and springs. 

The City of Napa obtains water from Lake Hennes- 
sey, Miliken Reservoir, and the North Bay Aqueduct. 
Yountville obtains water from Rector Reservoir and 
from an emergency supply at Conn Aqueduct. The City 
of St. Helena obtains water from Bell Canyon Reser- 
voir and from a reservoir in a small tributary of York 
Creek. Conn Aqueduct is secondary source of water for 
St. Helena. Calistoga obtains water from Kimball 
Reservoir and from a well in Fiege Canyon. 

With the increase in demand for grape production, 
pumpage of groundwater has increased. Many reser- 
voirs have been built to store water for irrigation, 
which provides protection against frost damage. The 
main sources of water for these reservoirs are pumpage 
of groundwater and the Napa River. Groundwater 
basins in Napa Valley are naturally recharged. 


Climate 


In summer, Napa County is protected from the hot 
weather of the Central Valley of California by the 
coastal mountain ranges. The Pacific Ocean provides 
a source of cool, moist air in summer, and this steady 
flow of marine air holds temperatures at a moderate 
level. 

Temperature and precipitation information from 
Napa and from Pacific Union College at Angwin are 
shown on table 15. The data in the table were compiled 
from records of weather stations of the National 
Weather Service in Napa County. 

Temperature patterns vary throughout the area be- 
cause of the mountainous terrain. The range in tem- 
perature is much greater in the higher mountainous 
valleys than in other areas of the county. 

The greatest variation in temperature occurs in 
summer. The average daily maximum temperature in 
July is 82° F. at Napa and in the nineties at Lake 
Berryessa. The highest temperature is more than 100° 
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TABLE 15.—Temperature and precipitation data 
[Data from Angwin] 


Temperature 
Month ee Average 
precipitation 
Highest Average Average Average Lowest 
maximum minimum 
ee eer ee a a nd Se 
oF °F oF oF oR In 
January___._.- 22 Lee. 75 50.7 44.0 37.2 19 9.25 
February .....--.-...----- 76 55.0 47.0 39.0 20 6.62 
Marche. oc22ce cece da csdoe 79 57.4 47.9 38.4 23 4.82 
Aprilvcacncen neo oete ass 86 64.5 53.0 41.5 25 |. 2.90 
AaVe oc seeeeeesclo ee sole 94 71.9 58.6 45.3 27 0.87 
DUNG See eke ee 106 80.0 65.1 50.2 33 0.37 
MU ss. oe he eed Sete 105 88.1 71.1 54.1 37 0.02 
August_..-2222 2222222 101 86.7 69.9 53.1 39 0.18 
September___......-._-_-- 108 81.7 66.8 51.9 35 0.30 
October....__.-....-------- 98 71.8 60.5 49.1 30 2.46 
November____.___._------ 86 59.5 51.4 43.2 26 4.70 
December_______..__-2__- 75 62.7 45.8 88.8 23 8.27 
Bg-1- cel eer Sa 40.74 
[Data from Napa] 
January... 2-222 e 75 57.7 47.6 37.4 19 4.90 
February__-.---..22--._-- 85 61.6 50.6 39.6 24 4.30 
March__.....---------_-- 90 65.9 53.3 40.8 23 3.30 
Aprils tahoe aja. 38 94 70.1 56.5 43.0 29 1.70 
May- weit ise vecveueccne 103 74.7 60.6 46.6 32 0.90 
JUNG. acces eo ceo ee 108 79.7 64.9 50.1 388 0.20 
Duly ee vette ete 107 82.2 67.3 53.3 41 Q) 
August..... 22.022 22-22 -- 105 81.7 66.6 51.4 37 @) 
September__.____________- 109 83 .2 66.6 49.9 36 0.20 
October_.____...-.------- 101 77.2 61.7 46.5 28 1.20 
November._.._....2.--2-- 89 68.0 54.6 41.1 25 2.30 
December___.____________ 77 59.5 49.0 38.5 17 4.90 
MOOD 2 coy a See te SMa hand 23 .90 
1 Trace 


in most of the county during the warm season, and it 
is more than 110° in the northeastern part. The aver- 
age daily minimum temperatures are in the fifties 
throughout the county during the warm season. 

Winters are generally mild, but there are occasional 
cold spells. In January, the average minimum tem- 
perature is in the thirties throughout the county, but 
a low of 15° has been recorded. Relatively warm tem- 
peratures are common in the afternoon. In January 
the average daily maximum temperature is in the 
middle fifties. 

The last freezing temperature in spring generally 
occurs in March in most areas of the county, but it 
commonly occurs in February in the northeastern part. 
The first freezing temperature in fall generally occurs 
in November in most of the county and as late as De- 
cember in the warmer northeastern part. 

The growing season, which is the period between the 
last freezing temperature in spring and the first in 
fall, ranges from 215 to 260 days in Napa Valley. The 
growing season near Lake Berryessa is about 285 
days. The vicinity of Lake Berryessa has greater 
climatic extremes than other parts. of the county be- 
cause of the mountainous terrain, which limits the 
effects.of the Pacific Ocean. 


Most of the annual precipitation falls during the 
period of November through April. The average annual 
precipitation ranges from about 20 inches in the ex- 
treme northeastern corner and extreme southern 
boundary of the county to 24 to 85 inches in Napa 
Valley. The average precipitation increases with ele- 
vation to a maximum of about 55 inches near Mount 
St. Helena. Figure 1 shows the distribution of precipi- 
tation in Napa County. 

Total precipitation varies from year to year. For 
example, in 9 years out of 10, it ranges from about 18 
to 34 inches at Napa and from less than 21 to about 
50 inches at St. Helena. Table 16 shows the probability 
of receiving the total annual precipitation indicated 
at five weather stations in Napa County. 

The greatest amount of rainfall in 1 hour is expected 
to be 0.8 inch about once in 2 years, and it is 1.6 inches 
once in 100 years in the southern part of Napa Valley 
and the eastern part of Napa’County. In the northern 
part of Napa Valley and the western part of Napa 
County, the range is from 0.9 inch in 1 hour once in 2 
years to 2.1 inches in 1 hour once in 100 years. 

The average annual snowfall at the lower elevations 
in the county -is less than 1 inch. At the higher. eleva- 
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Figure 1.—Average annual precipitation in Napa County. 
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TABLE 16.—Probability of receiving less than indicated annual precipitation 


100 
Station : 
5 10 25 
In In In 
Angwin (Pacific Union College) _ - 22.2 25.6 33.7 
Lake Berryessa........-------- 14.1 16.2 21.1 
Mt. St. Helena. .__....----_ 2. 25 .0 30.3 40.4 
Opes. fe 6 ce oe ot eee 14.5 16.6 18.4 
St. Helena..___....----.--.--- 19.2 22.0 28.8 


tions, the annual average ig 3.1 inches at Angwin and 
18.3 inches at Mount St. Helena. 

Table 17 shows monthly and annual evaporation re- 
corded at three stations in Napa County previous to 
1970. All records of evaporation recorded were from 
a Class A pan that is 4 feet in diameter. 

Records covering a 2-year period at the Napa County 
Airport show that the wind direction is dominantly 
from the south and southwest, but it is also from the 
east and west. A weak downdraft has also been re- 
corded. Strong north winds that follow winter storms 
frequently cause a sudden drop in temperature. 

Winds of less than 5 miles per hour were recorded 
slightly less than 25 percent of the time. Winds of 25 
miles per hour or more were recorded less than 1 per- 
cent of the time. It is estimated that winds reach speeds 
of 40 miles per hour in most parts of the county as 
often as once in 2 years and speeds of 80 miles per 
hour once in 50 years. 

The average relative humidity in the county ranges 
from 75 percent in winter to about 60 percent in sum- 
mer and fall. In summer, the difference in humidity 
between the marine air and the drier and warmer air 
of the inland locations is great. 

Napa County receives about 50 percent of the total 
possible sunshine in winter and about 80 percent in 
summer. Most of the cloudiness in winter is associated 
with storms that move inland from the Pacific Ocean. 
The cloud patterns of these storms are nearly the same 
in all parts of the county. In summer the cloud patterns 
are more localized. Typically, the clouds move inland 
late in the afternoon and spread across much of the 


Probability (percent) 


33 50 67 75 90 95 

In In In In In In 
36.6 40.6 44.4 48.0 58.7 64.6 
22.8 25.0 26.9 28.8 34.5 87.3 
45.7 55.8 66.9 73.3 92.4 104.0 
19.9 23.1 36.5 28 5 34.0 38 .0 
31.3 84.5 37.3 40.1 48.6 53.0 


county. By late morning the cloud cover starts to dissi- 
pate. 


Settlement and development 


The Indian civilization was in existence in the sur- 
vey area 4,000 years ago (8). The county derives its 
name from the Nappa Indians, who inhabited the area 
until about 1870. The population of Napa County was 
76,819 in 1970. 

The first recorded expedition to Napa Valley was 
made in 1823 by Francisco Castro. George C. Yount 
settled in Napa Valley in 1835 and was soon followed 
by other settlers. Yount received the Caymus Grant 
from the Government of Mexico in 1836, and by 1845 
almost the entire valley had been taken up in large 
grants. Napa County was created on February 8, 1850, 
and included the area that is now Lake County. 

Grains, mainly wheat, were grown in the area during 
the early days of settlement, but orchards became 
dominant in the 1860’s. Grapes were introduced in the 
area in the 1850’s from cuttings supplied by the 
Spanish Mission in Sonoma and San Rafael. Vineyards 
occupy the major part of the acreage of Napa Valley. 

The major industries in the county are winemaking, 
the fabrication of steel pipe, and the production of con- 
struction materials, sportswear, and leather goods. 
Most transportation in the area is by automobile and 
truck. Bus service provides regular transportation to 
areas outside the county. 

Napa County has high schools in the communities of 
Napa, St. Helena, and Calistoga. Numerous grammar 


TABLE 17.—Monthly and 


Years of Jan. 


Record 


Station Data (Class A Pan) 


Lake Berryessa_____.....-...-..-------- 
Greatest 
‘Average 
Least 

Lake Curry______..____----_-_--..--__. 
Greatest 
Average 
Least 

Monticello Dam_.-__.-.-.___----.--_--. 
Greatest 
Average 
Least 


1958-70 


1981~45 


1958-68 


mn 


i 


Feb. Mar. Apr. May 
95 4.73 6.15 7.48 10.03 
57 2.16 3.82 5.88 9.01 
79 81 2.35 2.68 7.61 
87 3.45 4.73 6.79 9.92 
35 2.00 3.44 5.03 7.15 
99 1.00 2.40 3.57 5.03 
97 3.52 6.59 8.42 10.29 
23 2.00 3.43 5.22 7.51 
88 1.12 2.36 2.14 5.73 
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schools are scattered throughout the rural areas. Napa 
Junior College is south of the City of Napa, and Pacific 
Union College is at Angwin. Medical facilities in the 
county include hospitals at Napa and Deer Park. 


Electricity, natural gas, and telephone service are 
supplied to nearly all parts of the county. Bottled gas 
or liquid petroleum is available through private com- 
panies. 
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Glossary 


Aggregate, soil. Many fine particles held in a single mass or 
cluster. Natural soil aggregates, such as granules, blocks, 
or prisms, are called peds. Clods are aggregates produced by 
tillage or logging. 

Aggregation, soil. The cementing or binding together of several 
soi] particles into a secondary unit, aggregate, or granule. 
Water-stable aggregates, which will not disintegrate easily, 
are especially important to soil structure. 

Alluvium. Materia], such as sand, silt, or clay, deposited on 
land by streams. 

Area reclaim. An area difficult to reclaim after the removal of 
soil for construction and other uses. Revegetation and ero- 
sion control are extremely difficult. 

Argillic horizon. See Diagnostic horizons. 

Available water capacity, The capacity of soils to hold water 
available for use by most plants. It is commonly defined as 
the difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It is 
Sumony: expressed as inches of water per inch of soil 

epth. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the surface. 

Bulk density, soil. The weight of oven-dry soil per unit volume. 
Bulk density is commonly expressed in grams per cubic 
centimeter or pounds per cubic foot. 

Caleareous soil. A soil containing enough calcium carbonate 
(commonly with magnesium carbonate) to effervesce (fizz) 
visibly when treated with cold, dilute hydrochloric acid. A 
soil having measurable amounts of calcium carbonate or 
magnesium carbonate. 

Cambic horizon. See Diagnostic horizons. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 milimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 percent 
sand, and less than 40 percent silt. 

Clay film. A thin coating of oriented clay on the surface of a 
soil aggregate or lining pores or roots channels, Synonyms: 
clay coat, clay skin. 


June July Aug. Sep. Oet Nov. Dee. Year 
12.94 15.06 13.00 9.44 7.29 4.08 2.98 87.06 
11.03 13 .48 12.10 9.19 5.73 2.59 1.69 78.25 
8.76 12.02 10.31 7.20 4.51 1.97 70 66.93 
10.69 13.06 10.73 8.91 6.28 3.78 1.91 73 .33 
8.96 10.30 9.55 7.80 4.91 2.50 1.36 63 .85 
7.78 8.83 8.06 4.59 3.60 1.70 80 56.38 
10.68 12.60 10.93 8.25 6.67 3.01 2.16 69.17 
9.42 11.14 10.07 7.68 5.11 2.05 1.18 66.04 
7.14 10.20 9.03 6.51 3.80 1.40 74 56.30 
a 
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Claypan. A slowly permeable soil horizon that contains much 
more clay than the horizons above it. A claypan is commonly 
hard when dry and plastic or stiff when wet. 

Color. See Munsell notation. 

Complex slope. Irregular or variable slope. Planning or con- 
structing terraces, diversions, and other water-control 
measures is difficult. 

Compressible. Excessive decrease in volume of soft soil under 
load. 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly 
used to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold to- 
gether in a mass. 

Friable—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure between 
a and forefinger, but resistance is distinctly notice- 
able. 

Plastic.—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull free 
from other material. 

Hard—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.——When dry, breaks into powder or individual grains 
under very slight pressure. 

Cemented—Hard; little affected by moistening. 

Depth to rock. Bedrock at a depth that adversely affects the 
specified use. 

Diagnostic horizons. As used in the soil classification system 
of the National Cooperative Soil Survey in the United 
States, combinations of specific soil characteristics that 
indicate certain classes of soils. Those that occur at the 
soil’s surface are called epipedons, Those below the surface 
are called diagnostic subsurface horizons. 

Argillic horizon—A subsurface horizon into which clay has 
moved. It has about 20 percent more clay than the 
horizons above. The presence of clay films on ped sur- 
faces and in soil pores is evidence of clay movement. 

Cambic herizon.—A subsurface horizon that is finer than 
loamy fine sand in texture and in which materials have 
been altered or removed but have not accumulated. Elimi- 
nation of fine stratification; changes caused by wetness, 
such as gray color and mottling; redistribution of carbon- 
ates; and yellower or redder color than in underlying 
horizons are evidence of alteration. 

Moihe epipedon.—A dark-colored surface horizon, generally 
more than 7 inches thick. It contains more than 1 percent 
organic matter and has more than 50 percent base 
saturation. It is not both hard and massive when dry. 
Color is black, very dark brown, very dark gray, or very 
dark grayish brown and is darker than 3.5 in value when 
moist and 5.5 in value when dry and less than 3.5 in 
chroma when moist. 

Ochric epipedon.—A surface horizon that is too light in color 
(higher in value or chroma than a mollic epipedon), too 
low in organic matter, or too thin to be a mollic or 
umbrie epipedon. 

Drainage class (natural). Refers to the frequency and duration 
of periods of saturation or partial saturation during soil 
formation, as opposed to altered drainage, which is com- 
monly the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the block- 
ing of drainage outlets. Seven classes of natural soil drain- 
age are recognized: 

Excessively drained—Water is removed from the soil very 
rapidly. Excessively drained soils are commonly very 
coarse textured, rocky, or shallow. Some are steep, All are 
free of the mottling related to wetness. 

Somewhat excessively drained.—Water is removed from the 
soil rapidly, Many somewhat excessively drained soils are 
sandy and rapidly pervious. Some are shallow. Some 
are so steep that much of the water they receive is lost 
as runoff. All are free of the mottling related to wetness. 

Well drained.—Water is removed from the soil readily, but not 
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rapidly. It is available to plants throughout most of the 
growing season, and wetness does not inhibit growth of 
roots for significant periods during most growing seasons. 
Well drained soils are commonly medium textured. They 
are mainly free of mottling. 

Moderately well drained.—Water is removed from the soil 
somewhat slowly during some periods. Moderately well 
drained soils are wet for only a short time during the 
growing season, but periodically for long enough that 
most mesophytic crops are affected. They commonly have 
a slowly previous layer within or directly below the solum, 
or periodically receive high rainfall, or both. 

Somewhat poorly drained—Water is removed slowly enough 
that the soil is wet for significant periods during the 
growing season. Wetness markedly restricts the growth 
of mesophytic crops unless artificial drainage is provided. 
Somewhat poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination of 

hese, 

Poorly drained.—Water is removed so slowly that the soil is 
saturated periodically during the growing season or re- 
mains wet for long periods. Free water is commonly at 
or near the surface for long enough during the growing 
season that most mesophytic crops cannot be grown 
unless the soil is artificially drained. The soil is not 
continuously saturated in layers directly below plow 
depth. Poor drainage results from a high water table, 
a slowly previous layer within the profile, seepage, nearly 
continuous rainfall, or a combination of these. 

Very poorly drained—Water is removed from the soil so 
slowly that free water remains at or on the surface during 
most of the growing season. Unless the soil is artificially 
drained, most mesophytic crops cannot be grown. Very 
poorly drained soils are commonly level or depressed 
and are frequently ponded. Yet, where rainfall is high 
and nearly continuous, they can have moderate or high 
slope gradients, as for example in “hillpeats” and “cli- 
matic moors.” 

Effective rooting depth. The depth to which a soil is readily 
penetrated by roots and used for extraction of water and 
plant nutrients. The classes of effective rooting depth are 
very deep, more than 60 inches; deep, 40 to 60 inches; 
moderately deep, 20 to 40 inches; shallow, 10 to 20 inches; 
and very shallow, less than 10 inches, 

Erosion. The wearing away of the land surface by running water, 
wind, ice, or other geologic agents and by such processes as 
gravitational creep. 

Krosion (geologic). Erosion caused by geologic processes act- 
ing over long geologic periods and resulting in the 
wearing away of mountains and the building up of such 
landscape features as flood plains and coastal plains. 
Synonym: natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic 
erosion, mainly as a result of the activities of man or 
other animals or of a catastrophe in nature, for example, 
fire, that exposes a bare surface. 

Excess fines. Excess silt and clay, The soil does not provide a 
source of gravel or sand for construction purposes. 

Flooding. The temporary covering of soil with water from over- 
flowing streams, runoff from adjacent slopes, and tides. 
Frequency, duration, and probable dates of occurrence are 
estimated. Frequency is expressed as none, rare, occasional, 
and frequent. None means that flooding is not probable; 
rare that it is unlikely but possible under unusual weather 
conditions; occasional that it occurs on an average of once 
or less in 2 years; and frequent that it occurs on an average 
of more than once in 2 years. Duration is expressed as 
very brief if less than 2 days, brief if 2 to 7 days, and long 
if more than 7 days. Probable dates are expressed in 
months; November-May, for example, means that flooding 
can occur during the period November through May. Water 
standing for short periods after rainfall or commonly cover- 
ing swamps and marshes is not considered flooding. 

Flood plain. A nearly level alluvial plain that borders a stream 
and is subject to flooding unless protected artificially. 

Forb, Any herbaceous plant not a grass or a sedge. 

Gleyed soil. A soil having one or more neutral gray horizons as 
a result of waterlogging and lack of oxygen. The term 
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“gleyed” also designates gray horizons and horizons having 
yellow and gray mottles as a result of intermittent water- 
logging. 

Gravel. Rounded or angular fragments of rock up to 3 inches 
(2 millimeters to 7.5 centimeters) in diameter. An individual 
piece is a pebble. 

Gravelly soil material. Material from 15 to 50 percent, by 
volume, rounded or angular rock fragments, not prominently 
flattened, up to 3 inches (7.5 centimeters) in diameter. 

Horizon, soil, A layer of soil, approximately parallel to the 
surface, having distinct characteristics produced by soil- 
forming processes, The major horizons of mineral soil are 
as follows: 

O horizon.—An organic layer, fresh and decaying plant resi- 
due, at the surface of a mineral soil. 

A horizon——The mineral horizon, formed or forming at or 
near the surface, in which an accumulation of humified 
organic matter is mixed with the mineral material. Also, 
a plowed surface horizon most of which was originally 
part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual concentra- 
tion of sand and silt high in content of resistant minerals 
as a result of the loss of silicate clay, iron, aluminum, or 
a combination of these. 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying 
A to the underlying C horizon. The B horizon also has 
distinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or a combination of these; (2) 
by prismatic or blocky structure; (3) by redder or browner 
colors than those in the A horizon; or (4) by a combina- 
tion of these. The combined A and B horizons are gen- 
erally called the solum, or true soil. If a soil lacks a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes 
and does not have the properties typical of the A or B 
horizon. The material of a C horizon may be either like or 
unlike that from which the solum is presumed to have 
formed. If the material is known to differ from that in the 
solum the Roman numeral II precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock com- 
monly underlies a C horizon, but can be directly below an 
A or a B horizon. 


Humus. The well decomposed, more or less stable part of the 
organic matter in mineral soils. 


Iluviation. The accumulation of material in a soil horizon 
through the deposition of suspended material and organic 
matter removed from horizons above. Since part of the fine 
clay in the B horizon (subsoil) of many soils has moved 
into the B horizon from the A horizon above, the B horizon 
is called an illuvial horizon. 


Infiltration. The downward entry of water into the immediate 
surface of soil or other material, as contrasted with percola- 
tion, which is movement of water through soil layers or 
material. 

Large stones. Rock fragments 10 inches (25 centimeters) or 
more across. Large stones adversely affect the specified use. 


Low strength. Inadequate strength for supporting loads. 


Mottling, soil. Irregular spots of different colors that vary in 
number and size. Mottling generally indicates poor aeration 
and impeded drainage. Descriptive terms are as follows: 
abundance—few, common, and many; size—fine, medium, 
and coarse; and contrast—faint, distinct, and prominent. 
The size measurements are of the diameter along the great- 
est dimension. Fine indicates less than 5 millimeters (about 
0.2 inch); medium, from 5 to 15 millimeters (about 0.2 to 
0.6 noe and coarse, more than 15 millimeters (about 0.6 
inch). 

Munsell notation. A designation of color by degrees of the three 
simple variables—hue, value, and chroma. For example, a 
notation of 10YR 6/4 is a color of 10YR hue, value of 6, 
and chroma of 4. 

Organic matter. Dynamic material composed of compounds of 
carbon. Organic matter remains in the soil while it passes 
through several slow biological oxidation changes that re- 
duce it ultimately to carbon dioxide, water, and mineral 
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elements. The more advanced state of decomposition is 
called humus. Organic matter is a source of plant nutrients, 
particularly nitrogen, phosphorus, and sulfur. Organic mat- 
ter is a temporary stage in a natural cycle. Much of its 
value results from its breakdown. 

Parent material. The great variety of unconsolidated organic 
and mineral] material in which soil forms. Consolidated bed- 
rock is not yet parent material by this concept. 

Peres slowly. The slow movement of water through the soil ad- 
versely affecting the specified use. 

Permeability. The quality that enables the soil to transmit water 
or air, measured as the number of inches per hour that 
water moves through the soil. Terms describing permeability 
are very slow (less than 0.06 inch), slow (0.06 to 0.20 inch), 
moderately slow (0.2 to 0.63 inch), moderate (0.68 to 2.00 
inches), moderately rapid (2.00 to 6.30 inches), rapid (6.30 
to 20.0 inches), and very rapid (more than 20.0 inches). 

pH value. (See Reaction, soil). A numerical designation of acidity 
and alkalinity in soil. 

Piping. Moving water forms subsurface tunnels or pipelike 
cavities in the soil. 

Profile, soil. A vertical section of the soil extending through 
all its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is described 
as precisely neutral in reaction because it is neither acid 
nor alkaline. The degree of acidity or alkalinity is expressed 


as— 
pH pH 
Extremely acid __ Below 4.5 Neutral _______-_. 6.6 to 7.3 
Very strongly Mildly alkaline ____7.4 to 7.8 
aid 2222222. ke 4.5 to 5.0 Moderately 

Strongly acid ____5.1 to 5.5 alkaline _-______ 7.9 to 8.4 
Medium acid —~____ 5.6 to 6.0 Strongly alkaline __8.5 to 9.0 
Slightly acid ______ 6.1 to 6.5 Very strongly 


alkaline ____9.1 and higher 


Relief. The elevations or inequalities of a land surface, consid- 
ered collectively. 

Runoff. The precipitation discharged in stream channels from a 
drainage area. The water that flows off the land surface 
without sinking in is called surface runoff; that which 
enters the ground before reaching surface streams is called 
ground-water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral fragments 
from 0.05 millimeter to 2.0 millimeters in diameter. Most 
sand grains consist of quartz. As a soil textural class, a 
soil that is 85 percent or more sand and not more than 10 
percent clay. 


Seepage. The rapid movement of water through the soil. Seep- 
age adversely affects the specified use. 


Series, soil. A group of soils, formed from a particular type of 
parent material, having horizons that, except for the texture 
of the A or surface horizon, are similar in all profile char- 
acteristics and in arrangement in the soil profile. Among 
these characteristics are color, texture, structure, reaction, 
consistence, and mineralogical and chemical composition. 


Shrink-swell. The shrinking of soil when dry and the swelling 
when wet. Shrinking and swelling can damage roads, dams, 
building foundations, and other structures. It can also 
damage plant roots. 


Silt. As a soil separate, individual mineral particles that range 
‘in diameter from the upper limit of clay (0.002 millimeter) 
to the lower limit of very fine sand (0.05 millimeter). As a 
soil textural class, soil that is 80 percent or more silt and 
less than 12 percent clay. 


Slickensides. Polished and grooved surfaces produced by one 
mass sliding past another. In soils, slickensides may occur 
at the bases of slip surfaces on the steeper slopes; on faces 
of blocks, prisms, and columns; and in swelling clayey soils, 
where there is marked change in moisture content. 

Slope. The inclination of the land surface from the horizontal. 
Percentage of slope is the vertical distance divided by 
horizontal distance, then multiplied by 100. Thus, a slope of 
20 percent is a drop of 20 feet in 100 feet of horizontal dis- 
tance. 


104 


Slope class. The slope classes used in this survey are as follows: 


Percent Simple slopes Complex slopes 
0 to 2 nearly level or level nearly level or level 
2 to 5 gently sloping undulating 
5 to 9 moderately sloping. gently rolling 
9 to 15 strongly sloping rolling 
15 to 30 moderately steep hilly 
30 to 50 steep steep 
50 to 75 very steep very steep 


more than 75 extremely steep extremely steep 


Slow intake. The slow movement of water into the soil. 

Small stones. Rock fragments 8 to 10 inches (7.5 to 25 centi- 
meters) in diameter. Small stones adversely affect the speci- 
fied use. 

Soil. A natural, three-dimensional body at the earth’s surface 
that is capable of supporting plants and has properties re- 
sulting from the integrated effect of climate and living 
matter acting on earthy parent material, as conditioned by 
relief over periods of time. 

Solum. The upper part of a soil profile, above the C horizon, in 
which the processes of soil formation are active. The solum 
in mature soil consists of the A and B horizons. Generally, 
the characteristics of the material in these horizons are 
unlike those of the underlying material. The living roots 
and other plant and animal life characteristics of the soil 
are largely confined to the solum. 


Structure, soil. The arrangement of primary soil particles into 
compound particles or aggregates that are separated from 
adjoining aggregates. The principal forms of soil structure 
are—platy (laminated), prismatic (vertical axis of aggre- 
gates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and granu- 
lar. Structureless soils are either single grained (each grain 
by itself, as in dune sand) or massive (the particles adher- 
ing without any regular cleavage, as in many hardpans). 


Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 
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Substratum. The part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equiv- 
alent in uncultivated soil, ranging in depth from 4 to 10 
inches (10 to 25 centimeters). Frequently designated as the 
“plow layer,” or the “Ap horizon.” 

Taxadjuncts. Soils that cannot be classified in a series recognized 
in the classification system. Such soils are named for a series 
they strongly resemble and are designated as taxadjuncts 
to that series because they differ in ways too small to be 
of consequence in interpreting their use or management. 

Terrace (geologic). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, a lake, or the sea. A stream 
terrace is frequently called a second bottom, in contrast 
with a flood plain, and is seldom subject to overflow. A 
marine terrace, generally wide, was deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt, silt loam, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or “very 
fine.” 

Thin layer. Otherwise suitable soil material too thin for the 
specified use. 

Water table. The upper limit of the soil or underlying rock 
material that is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil. 
An apparent water table is indicated by the level at which 
water stands in an uncased borehole after adequate time 
is allowed for adjustment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this 
layer is penetrated, the water level rises in an uncased 
borehole. 

Water table, perched. A water table standing above an un- 
saturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Wetness. Soil is wet during period of use. 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and that of the soil 
series to which the mapping unit belongs. In referring to a capability unit or a range site, read the 
introduction to the section it is in for general information about its management. A dash in the range 
column indicates that the mapping unit is not suited to range and was not placed in a range site. 


Capability 
unit Range site 
Map 

symbol Mapping unit Page | Symbol 
100 Aiken loam, 2 to 15 percent slopes----------- 7 TiIe-1 (5) = 38 | ------------ -- 
101 Aiken loam, 15 to 30 percent slopes---------- 7 IVe-1 (S) 39 ween ene -- 
102 Aiken loam, 30 to 50 percent slopes---------- 8 VIe-1 (5) 40 | ------------ _ 
103 Bale loam, 0 to 2 percent slopes------------- 8 IIw-2 (14) 38 | ------------ oS 
104 Bale clay loam, 0 to 2 percent slopes--~------ 9 TIw-2 (14) 38 | ------------ -- 
105 Bale clay loam, 2 to 5 percent slopes-------- 9 IIw-2 (14) 38 | ------------ -- 
106 Bale complex, 0 to 2 percent slopes, 

seeped-----------------------+----~-------- 9 VIIIw-1 (14, 15) 41 | ------------ -- 
107 Boomer loam, 2 to 15 percent slopes---------- 10 IITe-1 (5) 38 | ------------ -- 
108 Boomer gravelly loam, 15 to 30 percent 

slopes-------------------------------+------ 10 IVe-1 (5) 39 | ------------ -- 
109 Boomer gravelly loam, 30 to 50 percent 

Slopes---------------~----+---------------+- 10 VIe-1 (5) 40 | -n---------- ae 
110 Boomer-Forward-Felta complex, 5 to 30 

percent slopes-----~----------------------- 10 TVe-1 (5) 39 | ------------ ae 
lll Boomer-Forward-Felta complex, 30 to 50 

percent slopes------------------~----------- 10 VIe-1 (5) 40 | ------------ = 
112 Bressa-Dibble complex, 5 to 15 percent 

slopes------------------------------------- 11 TIIe-1 (15) 38 Fine Loamy 46 
113 Bressa-Dibble complex, 15 to 30 percent 

slopes------------------------------------- 11 IVe-1 (15) 39 Fine Loamy 46 
114 Bressa-Dibble complex, 30 to 50 percent 

slopes---------------~~----~-----------+---- ll VIe-1 (15) 40 Fine Loamy 46 
115 Bressa-Dibble complex, 50 to 75 percent 

slopes----------------------~-+--------+----- 11 VIile-1 (15) 40 Fine Loamy 46 
116 Clear Lake clay, drained--------------------- 12 IIs-5 (14) 38 | ------------ -- 
117 Clear Lake clay, overwashed------------------ 12 TIIw-5 (14) 39 | ------------ -- 
118 Cole silt loam, 0 to 2 percent slopes-------- 13 IIw-2 (14) 38 | ------------ -- 
119 Cole silt loam, 2 to 5 percent slopes-------- 13 IIw-2 (14) 38 | ------------ _ 
120 Contra Costa loam, 5 to 15 percent slopes---- 14 IVe-3 (15) 39 Fine Loamy 46 
121 Contra Costa gravelly loam, 5 to 15 percent 

slopes-------------~----------------+------- 14 IVe-3 (15) 39 Fine Loamy 46 
122 Coombs gravelly loam, 0 to 2 percent 

slopes-----------------------+-------------- 15 IIIs-3 (14) 39 | ------------ -- 
123 Coombs gravelly loam, 2 to 5 percent 

slopes~------------------------------------ 15 TITe-3 (14) 38 | ------------ -- 
124 Cortina very gravelly loam, 0 to 5 percent 

slopes------------------------------------- 15 Ivs-4 (14) 40 | ------------ -- 
125 Cortina very stony loam, 0 to 5 percent 

s lopes-------------------~----------------- 15 IVs-4 (14) 40 | ------------ -- 
126 Diablo clay, 5 to 9 percent slopes----------- 16 IIe-S (15S) 37 Clayey 45 
127 Diablo clay, 9 to 15 percent slopes---------- 16 IIIe-5 (15) 38 Clayey 45 
128 Diablo clay, 15 to 30 percent slopes--------- 16 IVe-5 (15) 39 Clayey 45 
129 Diablo clay, 30 to SO percent slopes--------- 16 VIe-1 (15) 40 Clayey 45 
130 Egbert silty, clay loam----------------------- 18 IVw-3 (14) 39 | -----++----- oS 
131 Fagan clay loam, 5 to 1S percent slopes------ 19 IITe-3 (15) 38 Fine Loamy 46 
132 Fagan clay loam, 15 to 30 percent slopes----- 19 IVve-3 (15) 39 Fine Loamy 46 
133 Fagan clay loam, 30 to 50 percent slopes----- 19 VIe-1 (15) 40 Fine Loamy 46 
134 Fagan clay loam, 30 to 50 percent slopes, 

slipped-----~------------------------------- 19 VITe-1 (15) 40 Fine Loamy 46 
135 Felton gravelly loam, 15 to 30 percent 

s lopes-------------~----------------------- 20 IVe-1 (5) 39 | ------------ a 
136 Felton gravelly loam, 30 to 50 percent 

slopes--------~------------+---------------- 20 VIe-1 (5) 40 |] ------------ -- 


Map 
symbol 


137 


138 


153 


154 


155 
156 


157 


158 


165 


GUIDE TO MAPPING UNITS--Continued 


Mapping unit 


Felton gravelly loam, 50 to 75 percent 


slopes---------------------------+----- 
slopes-------------------------------- 


slopes-- ---------+-------------------- 
Forward-Kidd complex, 50 to 75 percent 
slopes-~~--~--------------------------- 
Guenoc loam, 30 to 50 percent slopes---~ 
Guenoc-Rock outcrop complex, 5 to 30 
percent slopes------------------- a 
Guenoc-Rock outcrop complex, 30 to 75 
percent slopes-----~------------------~ 


Haire loam, 0 to 2 percent slopes------------- 


Haire loam, 2 to 9 percent slopes------- 
Haire clay loam, 0 to 2 percent slopes-- 
Haire clay loam, 2 to 9 percent slopes-- 
Haire clay loam, 9 to 15 percent slopes- 
Haire clay loam, 15 to 30 percent slopes 
Hambright-Rock outcrop complex, 2 to 30 

percent slopes------------------------ 


Hambright-Rock outcrop complex, 30 to 75 
percent slopes------~----------------- 


Henneke gravelly loam, 5 to 30 percent 
slopes------~-~----------+--~---------- 


Kidd loam, 30 to 75 percent slopes------ 


Lodo-Maymen-Felton association, 30 to 75 
percent. slopes------~--------~--------- 
Lodo part--------------------------- 


Maymen part------------------------- 


Felton part~~----------~------------ 
Los Gatos loam, 5 to 30 percent slopes-- 
Los Gatos loam, 30 to 50 percent slopes- 
Los Gatos loam, 50 to 75 percent slopes- 
Maxwell clay, 2 to 9 percent slopes----- 


Maymen-Los Gatos complex, 50 to .75 percent 


slopes-----~------------+------ pSacSecS 


Los Gatos part---------------------- 
Maymen-Millsholm-Lodo association, 30 to 
75 percent slopes---------~------------ 


Millsholm loam, 15 to 30 percent slopes- 


Millsholm loam, 30 to 75 percent slopes------ 


Page 


29 


29 


Capability 


unit. 


Symbol 


VIIe-1 (5) 
IIIe-1 (5) 
IVe-1 (5) 
VIIe-1 (6) 


VIle-1 (5) 
VIe-1 (15) 


VIe-1 (15) 
Vile-1 (15) 
IlIs-3 (14) 
IIle-3 (14) 
IlIs-3 (14) 
IIle-3 (14) 
IVe-3 (15) 
VIe-1 (15) 


VIe-1 (15) 
VIle-1 (15) 
VIle-1 (15) 


VIle-1 (15) 
VIe-1 (15) 
VIle-1 (15) 
VIle-1 (15) 
IVe-1 (15) 
Vie-1 (15) 
VIle-1 (15) 
IVs-9 (15) 


VIIe-1 (45) 


VIIe-1 (15) 
VIe-1 (15) 


VITe-1 (15) 


40 


40 


40 


Range ‘site 


Name 


Loamy Upland 
Loamy Upland 


Loamy Upland 
Claypan 
Claypan 
Claypan 
Claypan 
Claypan 
Claypan 


Very Shallow 
Rocky 


Very Shallow 
Rocky 


Rocky 
Serpentine 


Rocky 
Serpentine 

Very Shallow 
Rocky 

Very Shallow 
Rocky 


Shallow Coarse 
Loamy 

Shallow Coarse 
Loamy 

Loamy Upland 

Loamy Upland 

Loamy Upland 

Serpentine 


Shallow Coarse 
Loamy 
Loamy Upland 


Shallow Coarse 
Loamy 

Shallow. Fine 
Loamy 

Shallow Fine 
Loamy 


Page 
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GUIDE TO MAPPING UNITS--Continued 


Capability 


unit Range site 

Map Lcotet oo -  deeeitaee- “ee: 
symbol Mapping unit Page | Symbol Page | Name Page 
166 Montara clay loam, 5 to 30 percent slopes---- 30 VITe-1 (15) 40 Serpentine 48 
167 Montara clay loam, 30 to 50 percent slopes--- 30 VITe-1 (15) 40 Serpentine 48 
168 Perkins gravelly loam, 2 to 5 percent 

slopes~------~-----~------------------------- 31 IIe-3 (14) 37 | ------------ -- 
169 Perkins gravelly loam, 5 to 9 percent 

slopes---------------------~-~---~---------- 31 TIe-3 (14) 37 | ------------ -- 
170 Pleasanton loam, 0 to 2 percent slopes------- 32 T (14) 370 | ------------ = 
171 Pleasanton loam, 2 to 5 percent slopes------- 32 ITe-1 (14) 37 | ------------ -- 
172 Reyes silty clay loam---------------------.-- 33 IVw-9 (14) 40 | ------------ -- 
173 Reyes silty clay loam, salt ponds------------ 33 VIIIw-1 (14) 41 | ------------ -- 
174 Riverwash-~-----------------------------~------ 33 VIilIw-1 (14) 41 | ------------ -- 
175 Rock outcrop-------+~-+---~-------------------- 33 VIIIs-1 (15) 41 | ~------------ -- 
176 Rock outcrop-Hambright complex, 50 to 75 

percent slopes--------------~-------------- 33 VITIs-1 (15) 41 | ------------ -- 
177 Rock outcrop-Kidd complex, 50 to 75 percent 

slopes---~------~--------------------------- 33 VIIIs-1 (15) 41 | ------------ -- 
178 Sobrante loam, 5 to 30 percent slopes-------- 34 TVe-1 (15) 39 Loamy Upland 47 
179 Sobrante loam, 30 to $0 percent slopes------- 34 VIe-1 (15) 40 Loamy Upland 47 
180 Tehama silt loam, 0 to 5 percent slopes------ 35 TIe-3 (14) 37 | ------------ -- 
181 Yolo loam, 0 to 2 percent slopes-~----------- 35 IT (14) 37 | ----------+-- -~ 
182 Yolo loam, 2 to 5 percent slopes------------- 35 IIe-1 (14) 370 | ------------ -- 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http:/Awww.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquires 
For information not pertaining to civil rights, please refer to the listing of the USDA 
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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SYMBOL 


100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 


NAME 


Aiken loam, 2 to 15 percent slopes 

Aiken loam, 15 to 30 percent slopes 

Aiken loam, 30 to 50 percent slopes 

Bale loam, 0 to 2 percent slopes 

Bale clay loam, 0 to 2 percent slopes 

Bale clay loam, 2 to 5 percent slopes 

Bale complex, 0 to 2 percent slopes, seeped 
Boomer loam, 2 to 15 percent slopes : 
Boomer gravelly loam, 15 to 30 percent slopes 
Boomer gravelly loam, 30 to 50 percent slopes 
Boomer-F orward-Felta complex, 5 to 30 percent slopes 
Boomer-Forward-Felta complex, 30 to 50 percent slopes 
Bressa-Dibble complex, 5 to 15 percent slopes 
Bressa-Dibble complex, 15 to 30 percent slopes 
Bressa-Dibble complex, 30 to 50 percent slopes 
Bressa-Dibble complex, 50 to 75 percent slopes 
Clear Lake clay, drained 

Clear Lake clay, overwashed 

Cole silt loam, 0 to 2 percent slopes 

Cole silt loam, 2 to 5 percent slopes 

Contra Costa loam, 5 to 15 percent slopes 

Contra Costa gravelly loam, 5 to 15 percent slopes 
Coombs gravelly loam, 0 to 2 percent slopes 
Coombs gravelly loam, 2 to 5 percent slopes 
Cortina very gravelly loam, 0 to 5 percent slopes 
Cortina very stony loam, 0 to 5 percent slopes 
Diablo clay, 5 to 9 percent slopes 

Diablo clay, 9 to 15 percent slopes 


SYMBOL 


128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
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SOIL LEGEND 


NAME 


Diablo clay, 15 to 30 percent slopes 

Diablo clay, 30 to 50 percent slopes 

Egbert silty clay loam 

Fagan clay loam, 5 to 15 percent slopes 

Fagan clay loam, 15 to 30 percent slopes 

Fagan clay loam, 30 to 50 percent slopes 

Fagan clay loam, 30 to 50 percent slopes, slipped 
Felton gravelly loam, 15 to 30 percent slopes 

Felton gravelly loam, 30 to 50 percent slopes 

Felton gravelly loam, 50 to 75 percent slopes 

Forward gravelly loam, 2 to 9 percent slopes 

Forward gravelly loam, 9 to 30 percent slopes 
Forward gravelly loam, 30 to 75 percent slopes 
Forward-Kidd complex, 50 to 75 percent slopes 
Guenoc loam, 30 to 50 percent slopes 

Guenoc-Rock outcrop complex, 5 to 30 percent slopes 
Guenoc-Rock outcrop complex, 30 to 75 percent slopes 
Haire loam, 0 to 2 percent slopes 

Haire loam, 2 to 9 percent slopes 

Haire clay loam, 0 to 2 percent slopes 

Haire Clay loam, 2 to 9 percent slopes 

Haire clay loam, 9 to 15 percent slopes 

Haire clay loam, 15 to 30 percent slopes 
Hambright-Rock outcrop complex, 2 to 30 percent slopes 
Hambright-Rock outcrop complex, 30 to 75 percent slopes 
Henneke gravelly loam, 5 to 30 percent slopes 
Henneke gravelly loam, 30 to 75 percent slopes 


SYMBOL 


155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
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NAME 


Kidd loam, 15 to 30 percent slopes 

Kidd loam, 30 to 75 percent slopes 

Lodo-Maymen-Felton association, 30 to 75 percent slopes 
Los Gatos loam, 5 to 30 percent slopes 

Los Gatos loam, 30 to 50 percent slopes 

Los Gatos loam, 50 to 75 percent slopes 

Maxwell clay, 2 to 9 percent slopes 

Maymen-Los Gatos complex, 50 to 75 percent slopes 
Maymen-Millsholm-Lodo association, 30 to 75 percent slopes 
Millsholm loam, 15 to 30 percent slopes 

Millsholm loam, 30 to 75 percent slopes 

Montara clay loam, 5 to 30 percent slopes 

Montara clay loam, 30 to 50 percent slopes 

Perkins gravelly loam, 2 to 5 percent slopes 

Perkins gravelly loam, 5 to 9 percent slopes 

Pleasanton loam, 0 to 2 percent slopes 

Pleasanton loam, 2 to 5 percent slopes 

Reyes silty clay loam 

Reyes silty clay loam, salt ponds 

Riverwash 

Rock outcrop 

Rock outcrop-Hambright complex, 50 to 75 percent slopes 
Rock outcrop-Kidd complex, 50 to 75 percent slopes 
Sobrante loam, 5 to 30 percent slopes 

Sobrante loam, 30 to 50 percent slopes 

Tehama silt loam, 0 to 5 percent slopes 

Yolo loam, 0 to 2 percent slopes 

Yolo loam, 2 to 5 percent slopes 
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